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To “increase highway engineering productivity” 



















































































































































































































In a normal eight hour day, with this EAl DATA- 
PLOTTER, one girl can draw up to 300 highway 
cross sections at a cost of approximately 17¢ 
each, including her wages. This is but one ex- 
ample of the way in which EAI'S DATAPLOTTER 
can extend human output and efficiency. The 
DATAPLOTTER can be purchased or leased. It 
can be used with any computer, accept any type 
of paper, take information from punched tape 
or punched cards. Highly accurate to .015 of 
an inch, exceedingly rapid, the DATAPLOTTER is 
complete in one cabinet. For literature and com- 
plete details, write: 


Electronic Associates, inc. 
LONG BRANCH, NEW JERSEY Dept. D-5. 


TEL. CAPITOL 89-1100 © TWIX. LONG BRANCH, N. J. BSE 
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Philco Corporation and leeds & Northrup Company have launched a shared 
cost program to develop, design and build a digital computer which will have 
important applications in industrial process contro! and in scientific and en- 
gineering computation, including data processing. Development work is already 
under way, with field trials of a prototype computer system set for next year. 

Through its nation-wide marketing and service organization, L&N plans to 
utilize the unit as an integral part of industrial control systems of advanced 
scope. Philco will make the computer available for scientific and engineering 
computation, the acquisition and processing of data, and for real time controi 
for military systems and other commercial equipment. 


Mechanical, electronic, and electromechanical devices to convert data into a 
language computers can understand have brought “astounding progress” in 
the field of automatic data processing. So says George H. Jenkinson, a spe- 
cialist in systems engineering at Battelle Memorial Institute, Columbus. Writing 
in the April issue of the BATTELLE TECHNICAL REVIEW, Jenkinson points out 
that the growth of the. industry producing this auxiliary data-handling equipment 
has equalled the growth of the computer industry itself. “Everyone is familiar 
with the expression ‘necessity is the mother of invention,’ and it would be diffi- 
cult to imagine any field where this is more evident than in the evolution of 
today's auxiliary devices for computers,” he wrote. 


First quarter sales of Consolidated Electrodynamics Corporation, Pasadena, 
were $6,986,000, up slightly from 1957 first quarter sales of $6,821,000, states 
Philip S. Fogg, board chairman. Despite this increase in sales, the company 
lost $56,000 during the three months. Fogg attributed the loss in part to contin- 
ved heavy expenditures in research and development activities, particularly in 
the Datalab division's new advanced airborne data processing instrumentation. 

But the company's investment in this area seems to be paying off. CEC will 
soon begin to deliver the above-mentioned instrumentation to Douglas Aircraft 
Co. for the flight-test program of that firm's DC-8 jet airliners. The total contract, 
for development and manufacture of the digital recording and magnetic tape 
equipment, exceeds $2,250,000. 


Seven downstate Illinois engineering firms, all of them competitors, have formed 
G unique corporation around a Bendix G-15D computer, which, they state, 
allows them not only to continue as competitors but also to give stiffer competi- 
tion to larger firms. The organization is the Midwest Computer Service, Inc. 
and it began operations in April. 

“This is our answer to the serious problem of the small engineering firm not 
able to afford even the lowest cost computer,” explained E. M. Chastain, 
president of Midwest. “But the need for a computer is so great it's a matter 
of get one or get out of the race.” 


At Mare Island Naval Shipyard in Vallejo, Calif., an IBM 705 was installed 
in March and is now the first computer to operate in any U. S. naval shipyard. 
It is being used to assist shipyard officials in nearly every phase of the yard's 
complex $80,000,000-a-year operation. Rear Adm. Martin J. Lawrence, Ship- 
yard Commander, states that the data processing system will also be used to 
coordinate and speed construction of the new Polaris missile-launching sub- 
marine being constructed at the yard. 
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by DR. MARTIN J. KLEIN 


Director of Research 
Cohu Electronics, Inc. 


It is difficult to imagine a field of endeavor in the elec- 
tronics industry which is receiving more attention than 
analog—digital converters. About five years ago the first 
steps of a few companies into the field of analog—digital 
converters was begun. Today, it is hard not to find an 
electronics company which either has under development 
or is considering developing a converter of some sort. 
It is interesting to examine why this has occurred. 

The necessity for the analog-digital converter has come 
about by the widespread usage of electronic digital com- 
puting machines. In the field of measurement, it is an 
unfortunate fact that most of the devices which convert 
information into an electrical signal (the transducer) are 
essentially analog devices. That is, they put out a voltage 
which is proportionate to the phenomenon whether it be 
pressure, displacement, or acceleration. The digital com- 
puter, on the other hand, requires precise electrical quan- 
tities representing numbers. 

These are ordinarily presented in some form of code, 
binary code being the most familiar. The analog output 
of instruments and the digital requirement of computers 
is incompatible. Therefore, some device is needed which 
will make the two operable with each other. This is the 
essential purpose of the analog-digital converter. In this 
role, it has found extensive use in the wide application 
of digital data systems which are being designed and built 
today. Because of the extensive number of points being 
used in tests, it is almost impossible for human labor to 
reduce the graphs to usable form and numbers. 

As a consequence, an electronic digital computer is 
used for this purpose. This in turn gives rise to the analog- 
digital converter as a connecting link between the analog 
transistor and the computer itself. As the interest in logging 
large quantities of data increases, the use of the electronic 
digital computer and the analog-digital converter will 
simultaneously increase. 

It is surprising, however, that the original purpose. for 
the analog-digital converter was somewhat far removed 
from data logging. Communications engineers are well 
acquainted with the fact that for a given output power, 
noise can be overcome if the bandwidth over which the 
signal is sent can be expanded beyond its normal require- 
ment. FM radio was the first of such an attempt to extend 
the bandwidth bevond its necessary limits in transmitting 
information. However, PCM (which stands for pulse code 
modulation) puts at the disposal of the communications 
engineer.a technique by which he can expand the band- 
width very simply, electronically. Here again, the analog 
voltage can be converted into definitive pulses representing 
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numbers and by techniques as “redundancy coding” the 
bandwidth can be extended to any degree desired. 

Considerable work was done on this in the late *40’s in 
an effort to transmit television signals in pulse code mod- 
ulation, thus rendering the picture immune to all noise 
interference at the home receiver. As a practical matter, 
the analog-digital converter in this application has not 
even begun to be effective. We can expect, in the constant 
battle to overcome noise, that eventually this will be one 
of the largest uses for an analog-digital converter. 

The two principle uses then for an analog-digital con- 
verter are in data logging systems involving large quantities 
of data and as such a technique for overcoming noise in 
the transmission environment. 

Generally speaking, analog-digital converters are ex- 
pensive and very often their use is not justified. One other 
possible justification is that analog-digital converters give 
the readings in direct arabic numericals, thus eliminating 
and avoiding the possibility of human error in reading 
scales or curves. 

Classifications of Converters 

Specifications for analog-digital converters are: 1—electro- 
PP mire converters, and 2—all electronic converters. 

Electro-mechanical converters are self-explanatory. This 
means that in the process of converting an analog voltage 
into a digital value, electro-mechanical devices such as 
relays, turning wheels, moveable potentiometers, and other 
hybrid devices are used. An all electronic converter has no 
moving parts whatsoever. As a rule of thumb, electro- 
mechanical converters require one-half to two seconds to 
make a conversion whereas all electronic converters can 
make a conversion in the order of a few microseconds if 
required. 

A given converter can be classified according to its 
performance in the following way: 


conversion rate 
Conversion rate is the number of complete conversions 


made in one second. That is, how many times per sec- 
ond the converter gives a number representing the 
analog voltage. 


quantizing error 
In the process of converting an analog voltage into 


numbers, the converter introduces a certain uncertainty. 
This is because a continuous voltage is infinite in its 
number of increments while any converter only has.a 
fixed number of increments. It is unable to determine 
the voltage within a given increment. 


conversion accuracy 
The conversion accuracy is defined as the number of 


distinct steps that the converter can sense linearly. A 
converter which is capable of reading from 0 to 999 
with 1000 equal incremental analog voltages is said to 
be good to 0.1%. A converter which can read 100 equal 
increments from 0 to 99 is said to be good to 1.0%. 


bit rate 
The bit rate is defined as the rate at which a single bit 
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is generated. Many converters proceed through binary 
code. A 0.1% converter requires 10 bits to represent 0 to 
999 in binary code. If it makes a complete conversion 
in one/hundredth of a second, the bit rate would be 
one/tenth of this or one milisecond. 

Generally speaking, the faster the conversion rate, the 
more difficult it is to obtain accuracy. The two require- 
ments are working against each other. Electro-mechanical 
converters can make a complete conversion in from one to 
five seconds. All electronic converters can make a conver- 
sion in the order of one microsecond, if required. Electro- 
mechanical converters can convert with an accuracy of 
0.01%. A one microsecond electronic converter can make 
its conversion with an accuracy of about one per cent. 
Generally, the slower the conversion rate the higher the ac- 
curacy that can be obtained to a limit of 0.014. 

It is necessary to examine how converters operate to be 
able to compare their performance. Generally speaking, 
they operate on one of three principles: time encoding, 
trial encoding and spatial encoding. 

Let us examine these one by one. Figure 1 shows a 
simplified block diagram of a time encoder. In this type 
of encoding a clock operates through a gate into a counter 
which accumulates the clock counts. At the beginning of 
the conversion, the gate is opened allowing the clock 
pulses to feed the counter. At the same time a linear sweep 
generator is triggered generating a highly linear sweep 
between an upper limit and a lower limit, both of which 
are precisely established. This sweep voltage is fed to one 
side of a difference amplifier and the analog voltage to be 
converted to the other. When the two are exactly equal, 
an output pulse closes the gate. The count standing in the 
counter is thus the digital representation of the analog 
voltage being encoded. Ordinarily, one normalizes the out- 
put count. That is, the clock rate is set so that a full scale 
count is attained in the interval of the linear sweep. 

The advantage of this type of encoding is that it is 
relatively simple to build, providing that the conversion 
rate does not exceed one thousand per second using all 
electronic techniques. The accuracy of the system is limited 
by the linearity of the sweep and sweeps of 0.05% between 
two well established limits are readily possible. The dis- 
advantages of such a converter are that the time to make 
a conversion depends upon the analog voltage being con- 
verted itself. If the voltage is high, a conversion is made 
almost at the start of the sweep, whereas if the voltage 
being converted is low, the sweep must progress from its 
upper extreme almost to the bottom of its excursion before 
the conversion is made. This can be somewhat overcome 
by recognizing that the conversion count is essentially a 
measure of time itself. It should be noted that the con- 
verter is giving the instantaneous value of the sweep com- 
pared with the input voltage so that variations of the input 
voltage will not effect the sweep. 

A trial voltage encoder is somewhat simpler in concept, 
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but actually more difficult to construct. A trial voltage en- 
coder is shown in the simplified block diagram number 2. 
A difference amplifier is fed with two voltages—one, the 
analog voltage being converted, the other input, a fed back 
voltage. This fed back voltage is generated within the con- 
verter itself, this part sometimes being known as a DAC 
or digital analog converter. The two are connected by a 
logical network. The operation of this converter is shown 
in Figure 3. Suppose that the full scale voltage in the 
system is chosen as 16 volts. Suppose further that we re- 
quire only an accuracy of one part in sixteen or 6%. We 
would arrange the DAC to generate successive voltages of 
8, 4, 2, and 1 volt. At the beginning of the cvcle, a clock 
and ring circuit turn on the 8 volt generator. The 8 volts 
is fed to one side of the differential amplifier, which is 
also receiving the 9 volts analog signal to be converted. 
The logic is arranged so that if the analog voltage is great- 
er, the output trigger is + and the trial voltage continues 
to be locked in. 

This is the case on the first trial voltage and the 8 volts 
stay locked in. At the next step in the conversion the sec- 
ond‘ trial voltage, 4 volts, is added to it giving a total of 
12 volts fed back as compared with 9 volts analog signal. 
This exceeds the analog voltage, and the logic throws out 
the last bit leaving a net of 8 volts fed back. This also 
happens on the third trial voltage, 2 volts, but on the 
fourth trial voltage, the one volt remains the same, or 
locked in. By sensing the state of the locked in voltages, 
we would find that 8 and 1 remain in, and 4 and 2 have 
been thrown out. In binary code this could be represented 
as 1001 which is the binary representation of 9. 

The advantage of this type of converter is that a con- 
version is made in a fixed and precise interval of time ir- 
respective of the magnitude of the voltage being converted. 
It is also in essence the fastest way of making a precision 
conversion. Converters operating to 100 kc conversion rate 
have been built using these techniques. Accuracies of 0.1% 
are not difficult to obtain. 

The third type of converter, the spatial encoder, is illus- 
trated in Figure 4. This figure represents what is called 
binary mask. That is, if we read across from left to right 
at any heighth on the mask we will have a binary output 
corresponding to the heighth. A transparent mask made in 
exactly this way can be placed on the front of an oscillo- 
scope. The analog voltage is connected to the vertial de- 
flection plates. At each sweep the beam will move from 
left to right across the mask corresponding to the magni- 
tude of the analog voltage. The black and white light out- 
put can be sensed with a photocell thus giving a pulse 
representation in binary code of the analog voltage. Such 
a converter can be made to operate at very high speed 
using a photo multiplier tube. However, the linearity and 
accuracy are limited by the oscilloscope and beam width 
itself. However, accuracies of 0.5% are readily obtainable 
with such a technique and conversions in excess of 1,000,- 
000 per second are not difficult to obtain. This technique 
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has not been widely exploited except experimentally. 

A fourth type of all electronic and electrical mechanical 
converter can be constructed from a combination of prin- 
ciples of the trial encoder and time encoder. Figure 5 is 
a simplified block diagram of the essential parts of such 
a converter. It consists of a differential amplifier the out- 
put of which is connected to a forward and rearward bus. 
These buses electronically reverse the connections between 
the counters, thus causing them to count up or down in 
spite of the fact that the clock pulses enter from the same 
end always. The counters in turn generate trial voltages 
much like in the trial encoder. 

These trial voltages are fed back to the differential am- 
plifier. When the trial voltage fed back is equal to the 
analog voltage, the buses are both inactive and no count 
can be fed through to the counters. Let us go through a 
cycle of operation in such a converter. Let us assume that 
at the start of the cycle there is no count on the counters. 
Let the analog voltage be four volts. When the gate is 
opened the fed back voltage is 0 and on the first clock 
pulse a single count enters to the counter thus generating 
one volt. Because the trial voltage exceeds the fed back 
voltage, the forward bus opens and the counters are con- 
nected so that they will count upward. The second clock 
pulse will generate two volts, the third three volts, and fi- 
nally four volts at which point the buses close. The count 
standing on the counters is thus the conversion. 

Now let the next voltage be two volts. Because the 
analog voltage is less than the fed back voltage, four volts, 
standing the counters, the rearward bus opens. The first 
count thus makes the count go down one and the fed back 
voltage is now three volts. The second clock pulse gener- 
ates two volts and finally the buses close. Thus, the count- 
ers can be made to count up or down. 

State of the Art 

Probably the most fruitful area for analog-digital con- 
verters lies in the transducers themselves. Surprisingly, 
little or no work has been done in this direction. The only 
transducer approximating a digital output is shown in Fig- 
ure 6. This is the vibration pressure transducer. It provides 


erin 





Vibrotron Digital Pressure Transducer, BJ Electronics 


digital output in the form of a varying frequency. This 
transducer is essentially analog in type, except that it me- 
chanically converts into a digital output by virtue of a 
membrane changing the frequency of a vibrating reed. 
Presented on page nine is a fairly complete list of the 
various manufacturers engaged in designing and building 
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analog digital converters of the various types. The break- 
down is according to the classifications previously given. 
A brief description of the method of accomplishing conver- 
sion is implied in the classification by manufacturers. 

Figure 7 shows the NORDEN-KETAY ENCODER. 
This encoder uses brushes on seven bit coded disks. One 
disk gives 128 counts per revolution. At the operating 
speed of 200 RPM, the total count is 425 per second. A 
complete total count of two to the thirteenth power is 
obtained by gearing two disks through a 64-1 gear ratio. 
This unit is representative of the many spatial coded disk 
converters. Generally, they have, by virtue of mechanical 
gearing, very high resolutions and accuracy. 

Another form of substantially the same type of convert- 
er is shown in Figure 8. This converter is manufactured by 
ELECTRONICS CORPORATION OF AMERICA. It has 
no contacts between the wheel and the sensing element. 
In this converter the wheel is turned through suitable gear- 
ing and a beam of light is fed through a transparent code 
wheel. The output is sensed with a multi element PbS (lead 
sulphids) cell. Thirteen digits are possible with one four 
inch diameter code wheel. 

Figure 9 shows a low current analog to digital converter 
known as “LIAD” made by ASSEMBLY PRODUCTS, IN- 
CORPORATED. In this product a d’Arsonval movement 
deflects a moving contact across a code arc. The output is 
fed through the contact thus giving a digital output. The 
contact is not made until a pusher bar presses the pointer 
against the dial plate making contacts on the coded arc to 
give the digitized output. This is one of the fastest electro- 
mechanical converters giving two conversions per second 
with an accuracy of two percent. 

There are many manufacturers in the high speed all 
electronic digital converter field. One of these is the DAT- 
RAC B manufactured by EPSCO, INC. This converter is 
shown in Figure 10. Its operation is substantially the one 
of the trial voltage encoder. Its manufacturer claims up to 
50,000 conversions per second at an accuracy of 0.1%. A 
similar converter is manufactured by RADIATION, INC., 
Figure 11, for airborne use. 

Figure 12 is a multi-meter manufactured by KIN TEL 
CORPORATION. This converter will make up to 100 con- 
versions per second with an accuracy of 0.1%. It is designed 
primarily as a laboratory or production control instrument 
and gives a clear visual readout. A conversion is accom- 
plished by the trial voltage technique discussed similar 
to the EPSCO and RADIATION, INC. instruments. 

These are samples of the many shown in the table. At 
the present time, there are innumerable other manufac- 
turers with converter programs under development or con- 
sideration. During the next two or three vears, we can ex- 
pect to see a considerable number of these available on the 
market. 

Present activity in the field indicates that many of these 
will soon be available in transistor form principally because 
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Time Encoding 
Electro Mechanical: 
Kybernetics Company 
Electronic: 
Consolidated Electrodynamics, Corp. 
Franklin Electronics, Inc. 
Ransom Research 
Weston Electrical Instruments 
Trial Encoding 
Electro Mechanical: 
Cubic Corporation 
Electro Instruments 
KIN TEL, Division of Cohu Electronics, Inc. 
Non-Linear Systems, Inc. 
Electronic: 
American Machine & Foundry Company 
Beckman Instruments, Inc. 
Epsco, Inc. 
KIN TEL, Division of Cohu Electronics, Inc. 
Minneapolis-Honeywell Regulator Company 
Packard-Bell Computer Corp. 
Radiation, Inc. 
J. B. Rea Corp. 
Space Encoders 
Electro-Mechanical: 
Assembly Products, Inc. 
Baldwin Piano 
Benson-Lehner Corp. 
Consolidated Electrodynamics, Corp. 
Coleman Engineering Company 
Electro-Mec Laboratory, Inc. 
Electronic Corporation of America 
Farrand Controls, Inc. 
Fischer & Porter Company 
G. H. Giannini & Company, Inc. 
W. & L. K. Gurley 
Jacobs Instrument Company 
Kearfott Company, Inc. 
Librascope, Inc. 
Norden-Ketay Corp. 
Streeter-Amet Company 
Taller & Cooper, Inc. 
Telecomputing Corp. 
Wang Laboratories, Inc. 
Electronic: 
Bell Laboratories 
U. S. Army Signal Engineering Labs. 
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of the advantage of using this converter for telemetering 
data in PCM. As was noted at the beginning of this article, 
this allows one to overcome noise on the effects of the 
signal to a considerable extent. 

What to Do With Them 

The analog-digital converter is hardly the answer to all 
problems in data logging or PCM telemetry. The problem 
is somewhat aggravated by the fact that ultimately these 
tapes will have to be read into a computing machine, in 
order to take any advantage of the time to be saved. Com- 
puting machines vary considerably in the language on tape, 
that is, the format of the data. Thus each installation of an 
analog-digital converter is virtually a custom operation. If 
one changes the computer to which the data is to be put, 
one is forced to change the entire format on the tape. 

Ordinarily, because of the high cost of converters one 
must time share it with many channels of data. This re- 
quires some sort of switching of the input. In general, high 
speed switching devices are only at their beginning. One 
finally develops a large system with a considerable number 
of electronic elements all of which must be keyed together 
and must be made operative. Very few of these systems 
have been built and operated for any period of time. In- 
deed, there is hardly enough experience to actually tell 
whether a genuine saving will be affected. 

It is somewhat surprising that the area to which analog 
digital converters lend themselves has been least exploited. 
This is the process industry. In process industries the phe- 
nomenom varies slowly and therefore relatively slow con- 
verters and switches can be seen. The techniques are defi- 
nitely within the state of the art. And yet, one finds very 
little interest in this type of system in the process indus- 
tries themselves. 

It can be expected that it will take five to ten years 
until they establish themselves in this very applicable area. 
The area in which there is most intense development is in 
the high speed converter field. It is questionable whether 
the interest is justified in the final analysis. One place that 
converters do not lend themselves is to where only a small 
amount of data is to be taken. In the case that small amounts 
of data are to be taken and precision is required, the hu- 
man operator can almost universally accomplish the task 
much more easily. 

In conclusion, then, we can say that the analog-digital 
converter is under very intensive development. It appears 
that there will be no more major changes during the next 
five years in the basic techniques used, but merely refine- 
ments. A high degree of solid state design can be expected. 

Generally speaking, a cost saving can only be effected 
where a tremendous amount of data is genuinely needed. It 
should also be remembered that the converter represents 
a small fraction of the total cost of a data logging system. 
In the area of telemetry the converter will ultimately find 
wide use. This is still some years away because most tele- 
metry ground stations are committed to existing frequency 
multiplexing techniques. 
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Bernard S. Benson, President of Benson-Lehner Corporation 


We certainly do! In fact our company’s growth, including all our products, is based on 
buying R & D talent from the best source we could find—OURSELVES. To say the 
least, the results have been rather satisfactory. We believe in using our heads before 
we use our hands, and work to deduce optimum solutions by a process of logic rather 
than trial and error. With a history of success in R & D, we are now expanding these 
facilities, working with both Government and industry. We are deeply involved with 
work in data acquisition, storage, translation, retrieval (or more accurately, data 
banking), displays, and other areas. If you are interested in both speed and direc- 
tion in R & D, you are probably interested in Benson-Lehner Corporation, 
11930 Olympic Boulevard, Los Angeles 64, California. sd 
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Leading industrial firms in West Germany have begun setting up their own 
computing centers. One of the first, the Allgemeine Elektrictats-Gesellschaft 
(AEG) has opened a Berlin center built around an IBM 650. Engineers and 
mathematicians, specially trained in programming techniques, are computing 
problems primarily of an engineering nature at present, although industrial 
problems are also being introduced. As a supplement to the Berlin center, AEG 
has set up a smaller center in Frankfurt in their Institute for Automation. This 
smaller center has a Telefunken analog computer as its main unit. 


A central organization for the development of the electronic industry in Japan, 
a group of companies to be known as the Electronic Industry Development 
Association, will be inaugurated shortly with a government subsidy. Four firms, 
Hitachi Works, Tokyo Shibaura Electric, Japan Electric and Yokokawa Electric 
Works are making initial preparations. Forty-one companies are expected to 
join. Among the main objectives of the organization—to install a computer 
service and to train programmers. . . . Also in Tokyo, Japan's only existing 
computer service (180-word free memory relay computer) is now operating 
around the clock. To catch up with an increasing work load, Yurin Electric Co. 
installed a second 60-word computer in April and plans installation of a third 
next year. The 180-word unit was placed in service as a commercial demon- 
strator last November by Yurin, representative for Fiji Electronic, the computer's 
manufacturer. At a $25-per-hour fee, the present rate of use has produced a 
gross income almost equalling the unit's $125,000 selling price. The forecast 
section of Japan's Meteorological Agency was one of the first to use the 
service—to predict typhoon tracks. Accurate, 24-hour advance typhoon fore- 
casts resulted and the agency now plans to purchase its own computer. 


More than 40 British manufacturers of electronic computers and components 
will take part in a Computer Exhibition and Business Symposium in London from 
November 28 to December 4. The symposium will stress the value of the com- 
puter as an aid to management and will consist of papers designed to present 
up-to-date information concerning installation and operation of computers and 
data processing systems. Applications to general business management, such 
as payrolls and stores control for railways, steel works, farms, and motor sales 
companies will be included. Organizers are the National Research Develop- 
ment Corporation, the Electronic Engineering Association and the Office Appli- 
ance and Business Equipment Trades Association. Further information is ob- 
tainable from Exhibition Organizer, 11/13 Dowgate Hill, London, E.C. 4. 


What is reported to be the smallest commercially-produced transistor, the OC 
57, has come off production runs at the Zurich factory of Swiss Philips AG. 
The first transistor to be completely developed and produced in Switzerland is 
the work of engineer Franz Winiger. The OC 57 measures 5/32 in. in length 
and 1/8 in. in diameter. 


First copies of Britain's first magazine devoted to computers and data process- 
ing were released in April. The COMPUTER JOURNAL, to be issued quarterly, 
is published by the British Computer Society Limited. DATAMATION wishes its 
British counterpart good luck and good coverage. 
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The National 304 Electronic Data Processing System, a 
fully transistorized system designed expressly for process- 
ing business data, is now entering production. It, is “the 
first wholly business-designed large-scale system featuring 
all solid-state circuitry. A minimum system sells for ap- 
proximately $800,000. 

Development ‘work was done inthe NationalCash Reg- 
ister Companys’ Electronics Division in Hawthorne, Cali- 
fornia, and at the main NCR plant in Dayton, Ohio. A 
complete prototype of this system is undergoing final sys- 
tems and reliability tests at the Hawthorne facility. Pro- 
duction is now beginning at the NCR plant in Dayton 
and at the General Electric Co. Computer Department in 
Phoenix, Arizona. The G-E plant is manufacturing five 
of the system's twelve units, including the central proc- 
essor for NCR. 

Features of the system include: a “business command 
structure, which enables the programmer to write instruc- 
tions in simplified language; automatic checking through- 
out the entire system to assure accurate transmissions; a 
universal converter which permits all input-output func- 
tions to be time-shared with the processor; high-speed 
input and output units; full transistorization; plug-in card 
circuitry; high-speed magnetic core memory; and printed 
circuitry. 

The system is alpha numeric, providing 10-character 
words and a basic 2000-word magnetic core memory 
(4000-word memory available). Ferrite cores used in the 
main memory were also developed by NCR. 

Six 304 systems have been ordered to date. NCR plans 
its first delivery for mid-1959. S. C. Johnson Co., man- 
ufacturer of wax and other household products, will use 
a 304 system for warehouse control, inventory and billing. 


The company will tie the equipment in with a nation- 
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Vital to the central processor of the National 304 system engineer. 
ing prototype is this 2000-word memory and associated circuitry 


wide communications network which covers all sales offices 
and warehouses. It is anticipated that the 304 will help 
the company keep récords. on all of its products, thereby 
solving Complex warehouse problems, cutting operating 
expenses ahd providing ‘improved service. to customers. 
Ameri¢an United Life Insurance Company plans to use a 
304 system for premium billing and actuarial calculations, 
Because the firm handles much of its business on a re- 
insuring, or farm-out basis, paper processing work is ex- 
tensive. General Tire & Rubber Company has ordered a 
394 for billing and order control, and the U.S. Marine 
Corps has selected the system for personnel accounting. 
Some manufacturing companies ordering the new equip- 
ment indicate that the system will be utilized in all areas 
of company operations, from warehouse control to raw 
stock ordering. 

All equipment in the system was created especially for 
business data-processing functions, with the intent that 
each unit should contribute proportionately to total system 
efficiency. No attempt was made to “build around” existing 
machinery. While the 304 engineering program began late 
in 1954, the Electronics Division altered the course of 


development significantly in September, 1955, by deciding 


to transistorize what had originally been planned as 
vacuum-tube equipment. The basic pulse rate of 400 ke 
permits the use of presently available transistors of proved 
reliability. Besides increasing overall dependability, the 
solid-state circuitry of the 304 lessens power demand and 
lowers heat output. 
Reliability Top Engineering Objective 

The greatest single objective of NCR engineers in 
creating the new system was reliability. This consideration 
weighed heavily in the company’s decision to design using 
only solid state components in 304 equipment. Design 
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tolerances are set beyond those of “worst case” conditions 
of heat, voltage fluctuation and aging. The logic .is built 
largely from standardized plug-in card circuits, 

Printed cirduitry has eliminated almost all hand wiring. 
As a result, production quality control is kept uniform. 
Check-out and maintenance are simplified by the systems 
unitized construction. ‘Each unit is separately powered and 
contains circuitry which performs a sequence of automatic 
reliability tests. These tests will isolate the area of a mal- 
functioning circuit. A service man can then replace the 
circuit quickly with a new plug-in assembly. 

System Components 

Twelve units make up the complete 304 system: com- 
puter, console, magnetic tape controller, magnetic handler, 
paper tape reader, card reader, paper tape punch, high- 
speed printer, printer buffer, typewriter printer, printer 
converter and universal converter. Individual packaging 
of these components makes the system highly flexible, and 
permits cuntinuing expansion. 

High-speed input-output units include a paper tape 
reader which reads 1300 characters per second and feeds 
directly into the processor, or converts to magnetic tape 
independently of the processor; a card reader which reads 
1000 cards per minute and feeds directly to processor or 
converts to magnetic tape; a magnetic tape handler which 
writes and reads 20,000 characters per second; a printer 
which operates at 600 lines per minute and offers line- 
skipping speed of 4200 lines per minute; and a 60-char- 
acter-per-second paper tape punch. 

Provision has been made in the original design for 
connecting additional units to various components. Thus, 
each magnetic tape controller can control additional mag- 
netic tape handlers, up to and including the design capaci- 
ty of eight. Similarly, additional magnetic tape controllers 
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(up to and including the design maximum of eight) can 
be coupled to the control data processor. 

Provision has also been made for operating several of 
the input and output devices independently of the central 
data processor through the use of the multi-purpose con- 
verter: Such use, off-line, can increase materially the output 
of the system within a specified period of time. Off-line 
operation requires no modification of the standard units. 

Overall system time is saved by two types of time- 
sharing abilities. Where the duration of an operation on 
a peripheral unit is not commensurate with the speed of 
the processor, storage buffers are built into that unit. The 
processor is thus free for useful work during 96 per cent 
of the cycle time for a line of print and during all of 
the indeterminate period required by the magnetic tape 
system to find the record of a specified account. Another 
form of time-sharing is realized by the micro-programming 
circuitry, which can perform two functions simultaneously. 

Designing a system for business use meant providing 
for large volumes of data and brief processes. Emphasis 
was therefore placed on input-output devices and on the 
magnetic tape system which provides large-volume storage. 
Costs were minimized in the processor by using a basic 
cycle rate commensurate with the principal business func- 
tions. Proportionately greater investment was made in the 
“micro-programmed circuitry for the common business 
operations such as summarizing, merging, table lookup and 
editing. The processor's built-in business command struc- 
ture handles each of these functions with a single, special 
command. Three-address, multiple-word commands further 
simplify coding and programming. 

The programmer is never concerned with selecting, 
clearing (or not clearing), or in any other way program- 
ming the internal accumulators of the 304; this work is 
part of the automatic functioning of the micro-program- 
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NCR 304 SYSTEM 


med instructions. Operation of the control register is auto- 
matic, too, though flexibility has been added by making 
this register directly addressable. 

One of the system's significant engineering features is 
the use of cores in the control circuitry. Advantages ob- 
tained are high reliability, lower cost, high speed and 
automatic coding of many detailed sequences which would 
ordinarily be performed by the user. This is the first time 
the core control technique has been used in a commercial 
computer, according to NCR. It has worked out so sat- 
isfactorily that the Electronics Division is now designing 
equipment which will make much broader use of the 
concept. 

Automatic Checking 

Accuracy of the systems is continually monitored by 
special error-detection features. All data moved within the 
system is checked from initial input to final report. Checks 
include: (1) photoelectric checking of all raw data, with 
no loss in reading time; (2) instant parity check of mag- 





netic tape transmissions both at time of writing and at 
time of reading data; (3) parity check of all data trans- 
missions handled within the processor; (4) echo checking 
of the printing of all records and reports; and (5) self- 
checking of punched paper tape and punched card out- 
put. These internal automatic tests are supplemented by 
the TEST instruction which may be programmed to assure 
proper setup of certain units prior to their use. Console 
switches are designed to protect against inadvertent or 
improper use, and interlocks are provided on peripheral 
units to guard against operator error. 

System salesmen for the 304 are especially chosen from 
3500 sales personnel. These men undergo training at the 
main NCR facility in Dayton. Another part of the system’s 
sales organization is a fully qualified technical support 
staff. 

Bringing the 304 to the production and sales stage 
represents the end of the most extensive single product 
development program ever undertaken by NCR. 
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CLASS 304 ELECTRONIC DATA PROCESSOR 


General Organization 

Alpha-Numeric Characters 

. 10-Choracter Words 

. Basic 2,000 Word Magnetic Core Memory 
4,000 Word Model Available 

. Transistorized Construction 

. Automatic Checking of All Data Transfers 
Special Error Detection Circuitry 

. Modular Construction 


Instruction Formct 
1. Three-Address Commands 
2. Multiple Word Operation 
3. Partial or Whole Word Operands 
4, Index Register Address Modification 
5. Built-in Monitoring Features 
6. Self-Linking Facility 
7. Each Instruction an Electronic Sub-Routine 


Instruction List (partial) 
1. aeons. subtract, multiply, divide, 


ONOUAWH— 


2. RS ESR test, extract, etc. 

3. Data Handling—compress, edit, etc. 

4. Business—summorize, merge, etc. 

5. Magnetic Tape—read, write, search, copy, etc. 

6. Input—console sa igen punched paper 
tape, punched cards, e 

7. Output—high speed Saintes. punched paper 
tape, console typewriter, etc. 


ae Speeds 
SSD = déc0t tb be on 60 micro-seconds 
, (¢ ee micro-seconds 
3. Multiply Time ........ 2,760 micro-seconds 


average 

4. Sort Time (for 10,000 4-word items) ...... 
4 Tape Handlers—less than 10 mins. 

8 Tape Handlers—less than 7 mins. 


External Devices 
1. Up to Eight Tape Controllers (8 Tape Handlers 
per Controller) 
2. One High Speed Punched Paper Tape Reader 
3. One High Speed Punched Card Reader 
4. One High Speed Line Printer 
5. One High Speed Paper Tape Punch 
SYSTEMS UNITS 
Central Processor 
Class 304 streets Data Processor 


Control Console 
Power Supply 


Magnetic Tape File System 
Class 330 Magnetic Tape Controller 
Class 332 Magnetic Tape Handler 


Input Devices 


Class 360 High Speed Paper Tape Reader 
Class 380 High Speed Punched Card Reader 
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Output Devices 
Class 340 High Speed Line Printes 
Class 370 High Speed Paper Tape Punch 
Magnetic Tapes 
Off-Line Operation 
(with Class 320 ‘Multi- Purpose Converter) 
Magnetic Tape to Line Printer 
Punched Cards to Magnetic Tape 
Magnetic _e to Punched Cards 


Punched Paper Tape to — Tape 
Magnetic Te ape to Punched Paper Tape 
(with Class 322 Printer Converter) 


Magnetic Tape to Line Printer 


MAGNETIC TAPE SYSTEM 
General Organization 
1. Transverse and Longitudinal Parity Check on 
all Characters. 
2. Immediate Check on all Writing. 
3. Variable Length Records—100 to 1,000 char- 


acters. 
. 20,000 Characters per second Data Transfer 
Rate (minimum). 
Magnetic Tape Controller 
Can control up to Eight Tape Handlers. 
. All rewinds independent of Date Processor. 
Search and Copy independent of Date Proc- 
essor. 
. Search and Copy controllable on any of first 
eight words (80 characters) of record. 
. Search and Copy control word may have ar- 
bitrary format. 
Electronic portion of magnetic tape file sys- 
tem. 


he 
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Magnetic Tape Handler 
1. Write lockout for master files. 
Use lockout on rewind. 
2-3 miilisecond acceleration time. 
Automatic repositioning to avoid inter-record 
gaps. 
Reel storage of tape—2,400 feet per reel. 
epee fe 5,500,000 Alpha-numeric Char- 
—as many as 350,000,000 Char- 
acters of oF (Gliemeiien Available to Data Proc- 
essor on Line, if required. 
Plastic Magnetic Tape Standard Reel. 
. Mechanical (servo) portion of magnetic tape 
file system. 
INPUT DEVICES 
— 360 High Speed Punched Paper Tape Reader 
. 1,300 choracters per second (minimum). 
: Types of — 
ta} 5 channel punched paper tape, any code; 
(b) 6 channel punched paper tape, any code; 
(c) 7 channel punched paper tape, any code; 


(d) 8 channel punched paper tape, any code. 
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. Number of input options—3 different codes 
may be selected by Console switch. 

. Modes of control— 
(a) On-line to Class 304 Processor; and 
(b) Off-line to Class 320 Converter. 

5. Deceleration after stop code or error halt— 
less than .05 inch. 

6. Type of reading—optical, with checking of 
self. gael codes. 


Class 380 High Speed Punched Card Reader 
1. 1,000 cards per minute (minimum). 
2. Types of input—80 column cords, 51 column 
cords. 
3. Modes of contro 
(a) On-line to Read 304 Processor; and 
b) Off-line to Class 320 Converter 
. Capacity of cord hoppers—5,000 cords (min- 
imum). 
. Checking features— 
(a) Dual reading stations; 
(b) Parity on decoding; o 
(c) Slipping. 
6. Type of reading—optical. 
OUTPUT DEVICES 
Class 340 High Speed Line Printer 
1. 600 lines per minute. 
2. 120 characters per line. 
3. Paper speed—12 inches per second. 
4. — of copies—6 (original and five cop- 
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5. Minimum form width—4 inches. 

6. Maximum form width—22 inches. 

7. Provision for checking of acceptable chor- 
acters. 


8. Number of characters—56. 

9. Vertical format control by plastic ben ond 
stored characters in first word of record 

10. Columnor rearrangement by plug boord. 

11. Modes of control— 
(a) On-line with Class 304 Processor; 
‘(b) Off-line with Class 320 Converter; and 
(c) Off-line with Class 322 Printer Converter. 


Class 370 High Speed Paper Tape Punch 
1. 80 choracters per second 
2. Types of ovtput— 
(a) 7 channel 304 code, and 
(b) an ony 5, 6, 7, of 8 channel paper tope, ony 


3. Number of output options—2 different codes 
may be selected by Console switch. 

4. Modes of Control— 
(a) On-line with Class 304 Processor; and 
(b) Off-line with Class 320 Converter 

5. Designed for exception ‘ompines and date 

transmission by teletype 
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BORG MICROPOT, 
TO MEET YOUR EXACT 
SPECIFICATIONS! 





BORG MICROPOTS... 
















the Ultimate in Multi-Turn Precision Potentiometers 





1100 Series 
MICROPOTS 


A precision MICROPOT that offers 
your products a price advantage in 
today’s competitive markets. Lug or 
lead type terminals. Accurate .. . 
dependable . . . long lived. 





990 Series 
Trimming 
MICROPOTS 


Small in size, lightweight, rugged and 
dependable. Three types of terminals 
. +. printed circuit, solder lugs or in- 
sulated wire leads. 
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Borg offers a complete line of high-precision, linear potentiometers 


called MICROPOTS. Precision is Borg’s business . . . that’s why 


MICROPOTS offer so many exclusive advantages. Superior design and 
production methods make Borg MICROPOTS available in any quantity. 





MICROPOTS 


Standard tea-turn and three-turn 
models to fit most special design needs. 
Extremely accurate and dependable 
under adverse environmental con- 
ditions including severe vibration 
and shock. 


Write today for the name of your nearest Borg Jobber or “Tech-Rep.” 





205 Series 
MICROPOTS 


A quality MICROPOT. Designed for 
both military and commercial appli- 
cations. Proven in many different 
mobile and stationary types of elec- 
tronic Circuitry. 


WRITE FOR COMPLETE ENGINEERING DATA © CATALOG BED-A90 
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by T. C. ROWAN 

System Development Corporation employs more program- 
mers than any other firm in the country. The number of 
programmers involved—about 800—makes it necessary to 
give careful attention to a system of selection and training. 
Many companies have found it possible to train present 
employees as programmers during the period of transition 
from a manual to an automated data processing system. 
Others have found it sufficient to employ a few experienced 
programmers to work with other individuals, already in 
the firm, who are familiar with the company’s operations. 
Neither of these approaches could yield any substantial 
number of programmers for System Development Corpo- 


ration, and it was therefore necessary to develop and apply: 


techniques for selecting and training large numbers of in- 
experienced but promising personnel to become computer 
programmers. 

System Development Corporation's requirement for pro- 
grammers arises, for the most part, from its role in the 
SAGE (Semi-Automatic Ground Environment) system of 
Air Defense. The SAGE system is a semi-automatic system 
of performing air defense developed for the Air Force by 
MIT’s Lincoln Laboratory. Basic to the system is a series 
of high-speed digital computers, located throughout the 
country, which receive information from radar stations, 
from off-shore radars located on platforms known as Texas 
Towers, from picket ships, and from around-the-clock pa- 
trols of early-warning aircraft. Each computer also receives 
several other kinds of information including flight plans 
of friendly aircraft. It generates scope displays which show 
the developing air situation and which.provide the basis 
for operators to make the judgments involved in tactical 
decisions. With a knowledge of flight plans of friendly 
planes available, hostile aircraft can be identified immedi- 
ately and the computer can automatically calculate for the 
operators the most effective application of available wea- 
pons, such as interceptors or missiles. Through radio data 
link, all-weather interceptors and missiles can be guided 
to targets automatically by the computer. 

The digital computer involved in the SAGE system, the 
AN/FSQ-7, was designed jointly by Lincoln Laboratory 
and IBM. It is a general purpose, single address, parallel, 
digital computer with a 32-bit word length. Its magnetic 
core memory contains 270,000 bits of storage and it has 
an auxiliary drum storage system with 3,200,000 bits. In 
addition it has five IBM 728 magnetic tape units and a 
complex buffer drum system for communication with the 
external environment. A large cathode ray tube display 
system furnishes operators with both digital information 
and displays representing aircraft tracks and appropriate 
geography and symbology. Because 24-hour operation with 
high reliability is a prime requirement, the central com- 
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puter, the drum system, and the magnetic tape units are 
duplexed; that is, two complete and independent comput- 
ers are part of each SAGE direction center. While one 
computer is actively carrying on the air defense function, 
the other operates on a standby basis, continuously receiv- 
ing data in order that it can assume the full air defense 
load wherever necessary. 

SDC has been working closely with Lincoln Laboratory 
in writing the prototype or master air defense program 
which directs the functioning of a SAGE direction center 
and in adapting this master program to the first few sites. 
The company will have the sole responsibility for adapt- 
ing the program to remaining direction centers and for 
revising the computer programs as new weapons, equip- 
ments and tactics are introduced into air defense. The in- 
troduction of such changes must be accompanied by care- 
ful analysis and revision of many parts of the 200,000 order 
complex of programs involved in SAGE. 

Recruiting Programmers 

SAGE represents a significant advance in the automation 
of information processing and decision making, both be- 
cause of its magnitude and because the operation is a real- 
time one. Because it is new and unusual, a significant 
amount of time must be devoted to specialized training, 
even when the programmers are experienced. Unfortu- 
nately, the situation with respect to the supply of expe- 
rienced programmers is such that SDC found it necessary 
to recruit and train new employees in programming before 
introducing them to the peculiar problems of SAGE. 

The task of hiring several hundred trainees was begun 
in 1956. Recruiting teams scoured the country, filling a 
quota which some months was as high as 75. The recruit- 
ers covered most of the major and medium size cities in 
the country. Newspaper ads were used as a pre-screening 
device, with the ad indicating that minimum requirements 
were mathematics through calculus and willingness to re- 
locate. The personal interview was carefully planned be- 
ginning with a short introduction to the company and to 
the position. After this, a psychological test battery was 
administered (this test battery is discussed later). If the 
individual passed the tests, a detailed description of the 
job and of locations that might be involved were given 
the prospect. The recruiter looked for interest in program- 
ming and the computer field—as revealed, for example, 
by the applicant’s knowledge of this general area. About 
two and one-half hours per person was usually expended 
in the interview. 

This recruiting campaign can be characterized by an 
absence of “high pressure” recruiting practices. A straight 
institutional approach was used to advertising—no flashy 
pictures of new buildings or California beaches were used. 
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The general approach was one of encouraging people to 
find out for themselves about this new field, and then to 
decide whether they wanted to be programmers before 
becoming concerned about specifics. The recruiting cam- 
paign was quite effective; three to five recruiters were able 
to hire over - programmer trainees in a period of 15 
months, with 325 of these being hired in the first six 
months of 1957. Offers were made to approximately one 
out of nine persons interviewed, with a good rate of ac- 
ceptance being experienced. 
The Selection Program 

One of the best selection devices available to the aver- 
age firm entering the computer and data processing area 
is a training course in programming for present emplovees 
who meet certain minimum requirements. Such an ap- 
proach ordinarily makes it possible to be quite selective 
as to which individuals are retained for further training 
in programming. It is possible to use very high standards 
since those who fail to qualify can simply be continued 
in the positions they held before and during the company 
training course. Another advantage of this approach is 
that performance in a training situation can often be used 


These student programmers at System Development Cor- 
poration examine equipment in the maintenance console area 


of the SAGE system, the AN/FSQ-7. 


: oe 


research & Engineering, May/June 1958 


to predict success on a job more effectively than can psy- 
chological ability and aptitude tests as they exist today. 

A variant of this approach is to hire, specifically for 
training as programmers, individuals who meet minimum 
qualifications; continue as programmers those trainees who 
do exceptionally well; and divert to other jobs those who 
do less well. Ordinarily, of course, a company is able to 
accommodate only a few unsuccessful trainees in other 
positions. This was particularly true with respect to SDC, 
since much of the corporation’s activity is computer pro- 
gramming and few positions exist for unsuccessful trainees. 

As mentioned above, a battery of psychological tests 
is included as part of the recruiting procedure. This selec- 
tion program was developed while the System Develop- 
ment Corporation was a division of the Rand Corporation 
and it is reported elsewhere. ! 

As indicated in the reference, the test battery was 
adopted after a careful empirical analysis was performed. 
This analysis indicated that the Thurstone Primary Mental 
Abilities Test and the Thurstone Temperament Schedule 
could be used to predict success on the job. The subtests 
indicated in the referenced study and later adopted in the 
SAGE programmer recruiting effort were the Verbal Mean- 
ing, Reasoning, Space, and Emotional Stability subtests. 
A validation study of the Rand-developed selection pro- 
gram using SAGE programmers as subjects was carried 
out subsequent to the above reference. This study sub- 
stantiated the earlier findings and indicated that super- 
visors’ ratings could be predicted by the Primary Mental 
Abilities Test and the Temperament Schedule. A multiple 
correlation of .52 was found between criterion and sub- 
test scores. This most recent validation study has just been 
completed, and its implications for the conduct of the 
selection program are being considered. Because of the 
continued need for large numbers of trainees, the entire 
procedure for obtaining them is constantly under study. 
While the psychological test may appear to be the focal 
point of examination, it is important that the entire proc- 
ess of recruiting, selection, and training be given an objec- 
tive assessment with careful consideration being given to 
all aspects. 

Training 


After the usual new employee indoctrination, the pro- 
grammer trainees are given an eight-week basic course in 
programming the SAGE computer, the AN/FSQ-7. This is 
followed by sixteen weeks of advanced training. The basic 
course is an SDC conducted one that has evolved from a 
course in FSQ-7 programming presented, on contract, by 
IBM during the early days of SDC’s participation in the 
SAGE effort. As SDC’s involvement in SAGE increased, 





iRowan, T. C. “Psychological tests and selection of computer pro- 
grammers,” Journal of the Association for Computing Machinery. vol. 4, 
1957 (pp. 348-353). 








PROGRAMMER TRAINING AT SDC 


the company assumed the responsibility for training its own 
employees. The course, as it exists today, is a very intense 
one involving six hours a day of lecture and laboratory 
work with the two remaining hours being study periods 
with instructors available for consultation. Specific home- 
work assignments are scheduled daily. 


Experience has indicated that the best programmers 
may or may not be the best teachers. Professional trainers 
have been assigned this duty; people were selected because 
they like to teach and preferably have experience teaching. 
The training is done by a service group primarily con- 
cerned with teaching programming and heavy emphasis is 
placed upon teaching methods. Section heads, for example, 
monitor classes, and teachers help each other improve their 
technique. Teacher rating scales are used to obtain the stu- 
dent reaction to course and instructor. Much effort has been 
invested in the writing of a text book for programming and 
in preparation of tests and exercises for use in the course. 


The class size for the basic course is held below twenty, 
with two instructors per class; it was found that inefficient 
training resulted with a larger group. The advanced train- 
ing requires more individual attention and the ratio there 
is usually five students to each instructor. The press of time 
requires that the basic course be simultaneously a course in 
the SAGE computer and in the SAGE system. Teaching 
the machine in the system context is very necessary here 
because of the complex interrelations involved in such a 
real-time application. Ordinarily a SAGE programmer 
works on only a small portion of the system. He must, how- 
ever, understand the total system in order to appreciate the 
effect of special changes on other parts of the operation. 


The basic training philosophy is to make the students 
work hard. They are given an abundance of exercise work 
and homework early in their training in order to give them 
some proficiency in using the tools of the trade. They are 
also given frequent examinations for control purposes and 
to keep them informed of their progress. 


Programming the SAGE computer is, aside from the use 
of the extensive drum system, essentially like programming 
any other large general purpose digital computer. (Of 
course, as we mentioned previously, using such a machine 
for real-time decision making is quite a different applica- 
tion from that usually faced by programmers.) The first two 
days of the course (12 hours of lecture) are devoted to 
number systems and to fundamental concepts and gen- 
eralized computer theory. Octal instruction codes are taken 
up on the third day and from then until the end of the 
eight weeks, the students are immersed in lecture, labora- 
tory, quizzes, and homework. 

The FSQ-7 is, for the novice, (and for that matter, for 
everyone) an awe-inspiring phenomenon. It covers an area 
of about 26,000 square feet—about half the size of a foot- 
ball field—and it contains more than 50,000 vacuum tubes. 
It is not easy to convince the programmer trainee that he, 
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as a programmer, can control this complex array of elec- 
tronic equipment. In order to impress upon the trainees 
that without the program, it is only a piece of equipment, 
all students by the end of the second week are running 
simple problems on the machine, and toward the end of 
the eight-week course the students are given a more com- 
plex problem, similar to those involved in the SAGE Sys- 
tem, which must be programmed and run successfully on 
the computer. 

Formerly, because of the critical shortage of personnel, 
students completing the basic course were assigned to one 
of two advanced courses. One of these was concerned with 
the planning and the analysis of tests and programs used 
in air defense; the other group was trained in the many 
intricate procedures necessary to successfully check out a 
complex real-time program in the field. These two ad- 
vanced courses have now been combined into one 16-week 
course. This makes the individual, after he has finished 
both basic and advanced training, a much more valuable 
employee, since he has been trained in all aspects of SAGE 
programming from initial conception of a problem to final 
checkout in the field. Not only does he have a sound, basic 
understanding of the art of programming digital computers, 
but he also understands and is able to apply the special 
tools needed in this new computer application. 

These basic skills are not acquired without effort. There 
are no known cases of students who thought the course 
easy. Graduates of the course, however, indicate that they 
are—after it is over—happy that the course was difficult; 
they feel that they then have the necessary equipment to 
continue their professional development. One instructor, 
when asked to comment on the philosophy leading to this 
result, attributed it to hard work: “Our philosophy is to 
load students up just beyond their capacities so that 
thoughts of codes and equipment become automatic, en- 
abling them to use their brains.” 

Obviously, such a training program is appropriate for 
only the largest of installations. The course is in marked 
contrast with the more usual approach of training, on the 
job, a small number of individuals. The SDC course is 
much more comparable to courses given by equipment 
manufacturers. 

SDC’s requirement for computer programmers is ad-. 
mittedly a special one. However, the fact that one company 
found it necessary to hire and train such a large number 
of programmers highlights the tremendously expanding 
field of computer programming and the concomitant train- 
ing requirements. This expansion is dramatically illustrated 
by the fact that a speaker at the First Conference on Train- 
ing Personnel for the Computing Machine Field, held in 
1954, stated that all of the computer manufacturers seemed 
capable of providing, during the following twelve months, 
2,500 student weeks of instruction. Three years later dur- 
ing a comparable period, SDC devoted more than 10,000 
student weeks to instructing its own personnel to program. 
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Now that this year’s Western Joint Computer Conference 
has been run through the swanky, king sized computer 
known as Los Angeles’ Ambassador Hotel and the thousands 
of “programmers” have returned to their firms all over the 
country, those who put the conference together are unani- 
1 mous in their agreement that the gathering on May 6, 7 
f and 8 was a highly successful one. 

That this conclusion is valid is attested to partly by the 
impressive number of registered delegates—close to 2,000 
(with additional thousands touring the exhibit areas each 
day )—and partly by the interest displayed and the opinions 
expressed by these delegates. 

Some of these opinions will be found on the following 
two pages. These statements and hundreds more offered at 
the conference seem to break down to at least three main 
conclusions. 

First, there is more emphasis today on peripheral equip- 
ment and this trend is good because it shows that the 
industry is maturing. Second, the panel discussions and 
technical sessions, though somewhat limited in their effec- 
tiveness by competitive caution, still provide a great 
opportunity for the exchange of information. And third, 
“seeing is believing” continues to be the biggest incentive 
for touring the exhibit areas. 











Top: Delegates’ wives pose near bus used for tour of South- 
ern California points of interest during conference. Lower 
left: One of the 1,800-plus delegates registers. Lower right: 
Chairman Ware, vice-chairman Harry T. Larson and regis- 
tration chairman Marvin Howard check attendance figures 
shortly before conference closes. 














Top: Opening session panelists Cuthbert C. Hurd (left), B. 
J. Schafer (center) and Harold D. Lasswell discuss confer- 
ence program highlights with WJCC chairman Willis H. 
Ware at press conference held prior to their addresses. 
Lower: These delegates are enjoying comfortable seating 
as they listen to the panel begin conference proceedings. 
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these are 

answers to some 
questions asked 

about the wycc, 
the data process- 
ing industry, and 
conferences in 
general 
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ERIC WEISS, DAY- 
STROM SYSTEMS— 
I’ve noticed that there 
are fewer design people 
and many more “users” 
at this conference. 
There’s been a definite 
trend in this direction 
at other data process- 
ing conferences and 
shows. I think this is a 
sign that the industry 
has grown up. Unfor- 
tunately, there’s not 
much in the way of new 
things here for engi- 
neers. These confer- 
ences could be much 
more effective if a freer 
exchange at panel dis- 
cussions and technical 
sessions were possible. 
Personally, I think this 
policy of having every- 
one be ultra cautious is 
very unfortunate. 


ELDRED NELSON, 
RAMO-WOOLD- 
RIDGE CO.—I think 
the informal communi- 
cation at these confer- 
ences is as important as 
the formal. But I will 
say this: there is a ten- 
dency to play down the 
technical papers and 
sessions. These formal 
sessions provide a medi- 
um to report on accom- 
plishments. Many times 
they provide a stimulus 
for a person to write 
something which might 
otherwise not be writ- 
ten. As for the exhibits 
—by seeing equipment 
actually operating, 
problems can be posed 
and discussed. This in 
turn could and often 


does lead to the pur- 
chase and use of other 
equipment. 








MARY K. HAWES, 
ELECTRODATA — 


There seems to be a 
trend at the technical 





sessions toward general 
discussions. I think this 
is a good thing because 
it’s often possible to get 
more out of the discus- 
sions than from the pap- 
ers. I think the greatest 
advantage in holding 
these conferences is 
found in meeting people 
and discussing mutual 
problems with them. 





S. DEAN WANLASS, 
AERONUTRONIC 
SYSTEMS, INC.— 
These conferences pro- 
vide the ideal place to 
display new equipment. 
More people will become 
familiar with your 
product more quickly 
than under any other 
circumstances. At this 
particular conference, 
the technical content of 
the papers is excellent. 
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MATTHEW A. ALRy. 
ANDER, DIGITRo\ 
INC. — These cone. 
ences provide probabi 
the best and only way 
see what others in i 
field are doing. The wy. 
ious companies m, 
hold back informatiy, 
for competitive reasop 
but the first suggestion 
of what they are doin, 
are evident in pape 
and general discussion 
Actually these conjey. 
ences are kind of a gaw, 
played with inforng. 
tion. On the one hand, 
firm doesn’t want to ti 
its hand but in a yew 
—— 


— 





they would like to sy 
that a year ago thy 
presented a paper one 
new development. 


J. H. FELKER, BELL 
TELEPHONE, MUR. 
RAY HILL, N. J—As 
far as this industry ger 
erally is concerned, ¢ 
great many things haw 
settled down. There an 
many choices availabds 
in equipment. Problem 
are not problems @ 
feasibility but are nov 
concerned with the best 
way to do a thing. Buy- 
ers are concerned now 
with the most reliable 
and least expensive 
equipment. 
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) P. NASH, LOCK- 
HEED MISSILE SYS- 
TEMS DIV. — Despite 
the fact that the num- 
ber of different com- 
vanies coming into the 
industry has increased 
enormously in the past 
yar or two, I feel the 
computer industry is on 
solid ground, This in- 
dustry is a larger seg- 
ment of the electronics 
industry than ever be- 
fore. The technical ses- 
sions and panel discus- 
sions at this conference 
have brought people to- 
gether to discuss new 
developments. One can 
come away from this 


conference with the 
knowledge that he has 
enriched the knowledge 
of the field. 


ROBERT A. SEY- 
MOUR, AERONU- 
TRONIC SYSTEMS — 
Many times you can’t 
get all out of a confer- 
ence you might. This is 
especially true when 
you compare technical 
sessions and panel dis- 
cussions. For me, a pan- 
el discussion is worth 
much more than any- 
thing else at the confer- 
ence, 


DR. MARTIN J. 
KLEIN, COHU ELEC- 
TRONICS—I attended 
the Western Joint back 
in 1956 and I’ve noticed 
a lot of equipment here 
now that I saw then. 
The only difference is 
that now, everything 
works. As you go 
through the exhibit 
areas, you see much 
more peripheral equip- 
ment displayed than ac- 
tual computers. One of 
the limitations of the in- 





dustry has been 
of this input-output 
equipment. Now that’s 
being remedied. I feel 
that the panel discus- 
sions are worth much 
more than the technical 
sessions. There is no 
“lact word” in this in- 
dustry. As for confer- 
ences in general, there 
are many, too many of 
them. This could make 
papers worthless be- 
cause it spreads them 
over too thin an area. 








THOMAS R. PARKIN, 
SYSTEMS DEVELOP- 
MENT CORP.—I no- 
tice that manufacturers 
are becoming more real- 
istic toward people who 
use the equipment and 
are responsible for pur- 
chasing it. I have been 
exceedingly interested 
in the appearance of 
specialized yet flexible 
peripheral equipment. 
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EDWARD G. DUNA- 
WAY, HQ, USAF, 
WASHINGTON, D. C. 
—I think the theme of 
this conference, “Con- 
trasts in Computers” 
is very topical. There is 
much more expansion 
and growth in the in- 
dustry now and a theme 
such as this was needed. 
These conferences are 
important to the Air 
Force because they pro- 
vide a ground on which 
we can solve many prob- 
lems concerning our 
equipment. As users, we 
are interested in appli- 
cations using scientific 
approach for solving 
business problems. We 
are able to arrive at so- 
lutions to problems al- 
most impossible to solve 
otherwise. 





JAN A. RAJCHMAN, 
RCA LABS, PRINCE- 
TON—It’s clear that 
the industry is matur- 
ing and growing. I’m 
one of the “old-timers” 
in this business and I’m 
in a position to know 
that this is so. When we 
first started out, we 
were talking about the 
possibility of creating 
this or that piece of 
equipment. Now, as evi- 
denced by the opening 
session, we are talking 
about the social implica- 
tions of datamation. 
These conferences are 
important from the 
standpoint that they 
provide a place for 
quick exchanges of in- 
formation in the field. I 
think attending panel 
Ciscussions is much bet- 
ter than listening to a 
prepared paper someone 
has to rush through. 
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PHYLLIS HUGGINS, 
BENDIX COMPUTER 
—Where this used to be 
an intimate gathering, 
half the world now 
seems to-be beating a 
path to our door. This is 
a sign that the users are 
becoming much more in- 
formed about the indus- 
try and are coming to 
the manufacturers with 
some definite ideas as to 
what they want and how 
they want it. 


GORDON GOLD- 
STEIN, OFFICE OF 
NAVAL RESEARCH 


—IJ notice that the ex- 


hibits are very special- 
ized in tone—none of 
this elementary busi- 
ness. This makes the ex- 
hibit area much more 
interesting to those of 
us in the computer field. 
It’s clear that compan- 
ies realize this by the 
high level of personnel 
they have chosen to man 
the booths. 











JAMES HELFRICH, 
G. S. MARSHALL 
(REPRESENT- 
ING F. L. MOSELEY 
CO.)—This is the best 
show of its type I’ve at- 
tended in years. There’s 
been a good response 
here at our booth and 
I’ve noticed a concentra- 
tion of significant peo- 





ple. Many times these 
things are nothing more 
than tours for house- 
wives and Boy Scouts, 
etc. I think the booths 
are valuable because 
they allow people in the 
industry to become fa- 
miliar with what equip- 
ment is being produced 
and is available. 





JOHN M. BENNETT, 
BASSAR LAB., UNIV. 
OF SYDNEY, AUS- 
TRALIA—I am most 
impressed by the exhibit 
area. There are many 
pieces of equipment here 
I have heard about and 
now I’m seeing them for 
the first time. In Aus- 
tralia, we have confer- 
ences of this type but 
not as frequently as in 
the U. S. The confer- 
ences themselves in ad- 
dition to the exhibits, 
are, of course, valuable. 
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System Development Corporation, dele- 
ss observe the SAGE computer at the 
ntenance console area. 
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Over 100 WJCC delegates viewed the data reduction center in Space Technology 
Laboratories, a division of Ramo-Wooldridge Corp. Here, on May 7 and 8, they 
saw demonstrations of Remington Rand’s UNIVAC 1108A and an IBM 704. 
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The Test and Inspection Department at Ben- Featured at NCR’s open house were w 
dix Computer Division was another stop for etched chassis and a core plane of the type 
touring conference delegates. used in the National 304 EDPS., 








A large WJCC group toured the Computing and Datamation Center at Northrop 
Division, Northrop Aircraft. They are being briefed on the center’s IBM 704. 
ElectroData Division of Burroughs Corporation offered conference visitors a 
close look at a 200 EDPS. They also saw production and engineering facilities. 
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KENNETH R. HERMAN has succeeded James H. Rann, as 
president of the Sperry-Rand Corporation’s Remington 
Rand Division. Herman, onetime president of the S-R sub- 
sidiary, Vickers, Inc., was named to the post in April. He 
joined Vickers in 1931 as a project engineer. . . . VICE 
ApM. E. D. Forester, USN (ret.), has been appointed 
vice president and general manager of RCA’s revamped 
electronic data processing division. Forester is a former 
Chief of the Navy's Bureau of Supplies and Accounts. 
Other appointments in the division—J. W. Leas is chief 
engineer, A. R. Hopxuns is sales manager, and F. L. Jones 
is product planning manager. . . . ALLAN I. Benson has 
been promoted to manager of scientific applications, one 
of the eight sections of the GE computer department in 
Phoenix and the section responsible for the operation of 
the Arizona State computer center, Tempe, Arizona. 


Election of three new vice presidents in Space Technology 
Laboratories, a division of the Ramo-Woodridge Corp., Los 
Angeles, was announced in April. Dr. Mitton U. CLausER 
was elected vp and director of the physical research labo- 
ratory; ALLEN F, Donovan, vp and director of the aeronau- 
tics laboratory; and Witu1aM F. Duke, vp and associate 
director of the systems engineering division. The actions 
were taken at a meeting of Ramo’s board of directors. 


Waldorf Instrument Co., electronics division of F. C. 
Huyck and Sons, designated Ropert Tate as director of 
customer liaison and service. Tate has had 20 years experi- 
ence in activities related to the relatively new fields of air- 
borne computers, aircraft instrumentation and packaged 
subsystems. . . . Technical Operations, Inc. announced a 
number of additions to its various groups both at home and 
away from company headquarters at Burlington, Mass. 
Now with the operations research group are JoHN D. Bas- 
sETT, RoGer F. Wiis and Norman Hopcoop, Jr. Joining 
the firm’s mechanical engineering staff was Ronap T. 
BrapsHAW. And VINCENT J. Rysa is now with the weapons 
group in the combat operations research group, Ft. Monroe, 
Va. The Air Force operations model evaluation group is 
larger by two—BeERNARD URBAN and STEPHEN WARSHALL. 
Maurice F. Deatricx has joined TO’s experimentation 
center as an operations analyst. : 


Ricuarp A. Terry has been named manager, advertising 
and sales promotion, for Telemeter Magnetics, Inc., Los 
Angeles. Prior to his appointment, Terry was with Univac 
in St. Paul. He also served with Minneapolis-Honeywell, 
Philadelphia. Ropert D. Scumupt is the new eastern re- 
gional manager for TMI. Schmidt, active in the digital 
computer field for many years in both engineering and 


sales, has established offices at 306 H St. N.W., Washing- 


ton 13, D. C. 
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people moving up in DATAMATION 





Ray R. Eppert, who joined Burroughs Corporation as a 
shipping clerk in 1921, was named by the board of direc- 
tors in Detroit to succeed Jonn S. CoLeMaN as president. 
Eppert, who accepted the position in April, has been 
executive vice president since May 1951 and a member of 
the board of directors since October 1948. He now heads 
a corporation which employs nearly 33,000 persons. . . . 
Leon Wess has joined Electronic Control Systems Divi- 
sion of Stromberg-Carlson in the capacity of staff engineer, 
data processing section. At ECS, Weiss will be concerned 
with the development of special purpose digital data proc- 
essing and computing systems. 


In Waltham, Mass., F. J. ANDERSON has been named man- 
ager of the newly formed data processing laboratory, one 
of four Sylvania Electronic Systems division labs there. 
Anderson joined Sylvania in 1947 as an engineer and had 
been assistant manager of the firm’s avionics lab prior to 
his new appointment. Also at Sylvania, RicHarp W. Coucu 
has been chosen project manager for the Air Force’s Bal- 
listic Missile Early Warning System data processing project. 


KENNETH R. HERMAN Dr. M. U. CLAUSER 


President, Space Technology’s Waldorf 
Sperry-Rand’s Physical Instrument 
Rem-Rand Research Company 
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RicHarp A. TERRY Ray R. Eprert 


Telemeter President, Sylvania 
Magnetics, Burroughs Electronic’s 
Incorporated Corporation EDP Lab 
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Amplifiers, Power Supply 


Four new record amplifiers and a new 
power supply, designed for in-flight 
testing with magnetic tape instrumen- 





tation, are now available. Featuring 
printed wiring, transistors and mod- 
ular construction, the new units will 
operate at temperatures up to 100°C. 
The four interchangeable modules are 
designed to provide analog, analog 
with voice, pulse duration modulation 
or frequency modulation recording on 
tape. Any combination of the modules 
can be housed in a special amplifier 
case. Two record amplifier cases (14 
channels) may be stacked with the 
power supply which will operate all 
14 amplifiers. For information write 
CONSOLIDATED ELECTRODY- 
NAMICS CORP., 300 N. Sierra Ma- 
dre Villa, Pasadena, Calif. 


Circle 150 on Reader Service Card. 


Voltage to Digital Converter 


A new instrument designed to operate 
either as a digital voltmeter or as an 
analog-to-digital converter is capable 
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of 2000 completely independent con- 
versions per second. It is completely 
transistorized to eliminate noise and 
heat and to reduce maintenance to a 
minimum. When used as a digital volt- 
meter, this machine attains high speeds 
so that visual display looks continuous 
allowing the user to read both for- 
ward and backward without difficulty. 
When used as an analog-to-digital 
converter, it can be incorporated into 
practically any system because of the 
variety of outputs provided. For in- 
formation write ADAGE, INC., 292 
Main St., Cambridge, Mass. 


Circle 151 on Reader Service Card. 


High Speed Relays 


A new design factor is the enclosure of 
R-500 and RS-500 miniature high 
speed relays contacts in separate, her- 





metically sealed compartment within 
the outer case, also hermetically sealed. 
This double sealing in inert gas elimi- 
nates possibility of contact contamina- 
tion to the extent that not even volatile 
emanations from warm cells or wires 
can affect contacts. The series is being 
manufactured with close dimensional 
tolerances, the manufacturer claims. 
Uniformity is assured by putting each 
relay through initial adjustment, 15- 
hour run-in period, thermal cycling al- 
ternating from —65°C, to 125°C three 
times, final adjustment, a second 15- 
hour run-in and final adjustment check. 
For information write TRON FIRE- 
MAN MANUFACTURING CO., Elec- 
tronics Div., 2838 S. E. 9th Ave., Port- 
land, Ore. 


Circle 152 on Reader Service Card. 
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Discriminator and Filters 





Model GFD-2 discriminator and as- 
sociated bandpass and lowpass filters 
is now in production and available 





for use in radio telemetry ground sta- 


tions and data reduction centers. The 
unit converts frequency modulated 
subcarriers into intelligence signals at 
output levels suitable for recording 
with penmotors or galvanometers. The 
GFD-2 is directly applicable to re- 
cording systems at any one of the 
standard tape speeds. Channel char- 
acteristics are selected by plug-in filter 
units from the front panel. For infor- 
mation write DATA-CONTROL SYS- 
TEMS, INC., 39 Rose St., Danbury, 
Connecticut. 


Circle 153 on Reader Service Card. 


Switching Transistors 


Now in production is a line of four 
new PNP medium speed switching 
transistors having less than a 20% 
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change in hFE and Ico after four- 
thousand hours storage at 100°C. 
The four transistors have been JETEC 
tvpe-designated 2N394, 2N395, 2N- 
396 and 2N397. They are designed 
for use in digital computers and other 
switching applications where highly 
stable components are required for 
maximum overall equipment reliabili- 
tv. For information write GENERAL 
ELECTRIC COMPANY, Semiconduc- 
tor Products Dept., Section RWS, 
Syracuse, N. Y. 


Circle 154 on Reader Service Card. 















Analog-to-Digital Converter 


A fully transistorized analog-to-digital 
converter with a speed of 6000 inde- 
pendent conversions per second is 





available. The new solid state conver- 
ter operates at the rate of 100,000 
bits per second, has an accuracy of 
05% of full scale and a minimum full 
scale of 5 volts. Preamplifiers can be 
supplied to achieve better sensitivities. 
The converter operates by comparing 
analog input voltages with an internal 
reference voltage derived by summing 
weighted current from a_ precision 
power supply. A conversion can be 
initiated by a push button on the front 
panel or by an externally applied 2- 
volt transient. For information write 
FISCHER & PORTER CO., 641 Jack- 


sonville Road, Hatboro. Penna. 


Cercle 155 on Reader Service Card. 


Automatic Multiple Switch 


Automatic multiple switching is an ac- 
cepted method for handling complex 
data in programming, automatic in- 





spection, production control and com- 
puter work. This unit is a self-actuating 
tvpe mechanism built around 187 self- 
cleaning, wiping tvpe switches. The 
design has been life tested to over 100,- 
000 operations without failure. The 
relatively high current carrving capac- 
ity (10 amperes) and the contact to pin 
resistance (.00025 ohms nominal) of 
this design invites use in applications 
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where automatic multiple switching 
arrangements require unusual flexi- 
bility with low loss of current carrving 
capacity. For information write HIC- 
KOK ELECTRICAL INSTRUMENT 
CO., 10514 Dupont Ave., Cleveland 8, 
Ohio. 


Cercle 156 on Reader Service Card. 


Read/Write Amplifiers 
These __all-transistorized read/write 
amplifiers now provide the system 
designer with a complete set of build- 





—s, dod ( 





ing blocks for digital magnetic tape 
applications. The circuits may be in- 
corporated into any tvpe of digital 
system, since voltage levels are com- 
patible with either transistor or vac- 
uum-tube svstems of logic. Modular 
design adapts the circuits to use in 
systems of any number of channels. 
Each amplifier is packaged on an 
etched circuit plug-in card 3% in. x 
5% in. A typical read/write system 
for eight channels, consisting of write 
amplifiers and transitional output cir- 
cuits, is contained in a single module 
occupving 3% in. of panel space. For 
information write DECISIONAL 
CONTROL ASSOCIATES, INC., 
14141 Stratton Way, Santa Ana, Calif. 


Corde 157 on Reader Service Card. 


Power Transistors 


A new series of power transistors is 
rated from 1 to 1.2 watts maximum 


power dissipation and consists of gen- 
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eral purpose audio transistors, a | 
mc transistor for communication or 
switching applications and a_ pulse 
amplifier. These transistors will find 
extensive application wherever a tran- 
sistor of high voltage, current, and 
power ratings is required. For the first 
time relays requiring 3 amperes at 40 
volts may be operated by a transistor 
in a small studded case and standard 
basing. These transistors are particu- 
larly well suited to data processing, 
instrumentation and control applica- 
tions. For information write PHILCO 
CORP., 4700 Wissahickon Ave., Phil- 
adelphia 44, Penna. 


Cercle 158 on Reader Service Card. 


Digital Display Device 


This device features all-electronic cir- 
cuitry. It has no moving parts. It has 
printed circuit plug-in panels with 





completely passive components. On its 
two-inch cathode ray tubes it provides 
readout for two, four or six digits, with 
wide angle viewing, low power con- 
sumption, and ultra-fast response. The 
chassis has eleven plug-in, printed cir- 
cuit panels, necessary to the four digit 
cathode tubes. The panel on left is the 
power supply; the next is the number 
generating panel for tubes one and 
two; the third is for high voltage; the 
two top panels are control units, one 
line each for the four tubes; the four 
bottom panels are for gate control; the 
two units at the right are a power unit 
and a number generating unit for tubes 
three and four. For information write 
HOFFMAN ELECTRONICS CORP.., 
Semiconductor Div., 930 Pitner Ave., 
Evanston, Ill. 


Circle 159 on Reader Service Card. 
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Strip Chart Recorder 


Recording electrical data from d-c to 
100 cps is the function of the ER-20 
direct-writing strip chart recorder. The 








unit features direct-coupled amplifiers 
which give a sensitivity of 2 MV/mm. 
Stylus deflection on each channel is 
40 MM with an accuracy of 2%. Elec- 
tro-sensitive paper eliminates the need 
for any inking system. Easy paper 
loading and an electrically controlled 
two-speed chart drive make operation 
simple. For information write MAN- 
DREL INDUSTRIAL INSTRU- 
MENTS, 5134 Glenmont Dr., Hous- 
ton, Texas. 


Circle 160 on Reader Service Card. 


Magnetic Tape Transport 


Equipped for automatic or manual op- 
eration, the new magnetic tape trans- 
port is designed for forward and 











reverse operation at speeds of 7.5 and 
3.75 in. per second. Series 610 is fur- 
ther provided with forward and rewind 
speeds of 2,400 ft. in two minutes. 
During automatic operation, the tape 
handler goes into high speed rewind 
automatically when the rear end-of- 
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tape strip is detected. Upon completion 
of rewind the tape is stopped and re- 
positioned for another cycle when the 
front end-of-tape is detected. Provision 
has also been made for over-riding au- 
tomatic operation for normal rewind to 


change the tape reel. For information. 


write AMERICAN ELECTRONICS, 
INC., Data-Tronics Div., 655 W. 
Washington Blvd., Los Angeles 15, 
California. 


Circle 161 on Reader Service Card. 


» 


Analog Computer 


Model 3400 offers 0.1% performance 
with chopper stabilized printed circuit 
amplifiers. A typical computer contains 





10 amplifiers, five initial condition 
power supplies, and supporting con- 
trol and metering circuitry. Kev fea- 
tures: positive and negative reference 
voltage available at problem board, re- 
movable problem with expanded jack 
field, repetitive or continuous operation 
for scaled and real time solutions, si- 
multaneous control of multiple com- 
puter arrangements from any one 
computer or from remote station, indi- 
vidual overload indicators and ampli- 
fier balance controls, and operation 
from 115 to 230 volts, 50-60 cps power. 
For information write DONNER 
SCIENTIFIC CO., Concord, Calif. 


Circie 162 on Reader Service Card. 


Computer Platforms 


Inner construction of this computer 
flooring consists of steel posts and 
open-web girders and purlins, joined 
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in a rigid structural frame by means 
of interlocking components. The open 
webs provide ample space for elec- 
trical connections between computer 
units. The platform is then floored 
with special plywood and tile panels, 
and sides are closed in producing a 
plenum chamber for distribution of 
conditioned air to the computer units. 
Standardized components provide 
framing for a foot-high platform to fit 
any required area. Two men can as- 
semble 400 sq. ft. of such a platform 
in 30 minutes, say the manufacturers. 
For information write MACOMBER, 
INCORPORATED, Canton 1, Ohio. 


Circle 163 on Reader Service Card. 


Data Translator 


Design of this unit is based on the 
building block concept whereby cus- 
tom installations to suit individual 





verey 


needs can be constructed from stand- 
ard modules. These data translators 
provide compatability between com- 
puters of different designs via almost 
anv conceivable combination of punch- 
ed cards, paper tape or magnetic tape. 
Reliability and accuracy are said to be 
high owing to the use of solid state 
components and internal automatic 
checking codes. For information write 
TELEMETER MAGNETICS, INC., 
2245 Pontius Ave., Los Angeles 64, 
California. 


Circle 164 on Reader Service Card. 

































X-Y Recorder 


Model 6 is designed for rack mounting 
and is completely self-contained. It 
provides facilities for curve drawing, 








curve following, and point plotting 
from two variables in almost any appli- 
cation where data can be reduced to 
electrical form. With available acces- 
sories it may be used for punched card 
reading, automatic 
curve drawing, perforated tape read- 
ing, and numerous other time and 


gain-frequency 


labor-saving operations in research, de- 
velopment and industrial applications. 
For information write F. L. MOSE- 
LEY CO., 409 N. Fair Oaks Ave., Pasa- 
dena, Calif. 


Cercle 165 on Reader Service Card. 


Trace Reader and Computer 


Designated the model 12 OTRAC, the 
unit is a semi-automatic multiple trace 
reading machine having controls to 
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tabulated 
form, of the digital parameters to 


permit direct reading, in 
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which the traces correspond, Up to ten 


or more traces may be read sequenti- 
ally by manually positioning a cross- 
hair on the X and Y axes. The cross-hair 


position controls two proportional ana- 
log voltages, corresponding to the X 
and Y coordinates. Scale factor and 
zero corrections are automatically ap- 
plied to the voltages and the result is 
then applied to the input of a digital 
voltmeter. The reading of the volt- 
meter is then recorded by an auto- 
matic typewriter and simultaneously 
punched out on paper tape or cards. 
For information write NON-LINEAR 
SYSTEMS, INC., Del Mar, Calif. 


Cércle 166 on Reader Service Card. 


Sample-Hold Multiplexer 


A system building block module de- 
signed to provide the means to more 


feasible data control, model EM-51S 


time multiplexes five separate voltage 
inputs to a single voltage output. Sev- 
eral of these five-channel modules can 
be interconnected to produce a single 
voitage output. For example, four of 
these units would provide for the 
multiplexing of 20 channels of input 
data to one single voltage output 
channel. The sample and hold feature 
makes possible: the simultaneous sam- 
pling within 0.2 microseconds of any 
number of channels of highly dynamic 
data. For information write EPSCO, 
INC., 588 Commonwealth Ave., Bos- 
ton 15, Mass. 


Circle 167 on Reader Service Card. 


Tape Monitors 


With applications in telemetering and 
many similar jobs, model P-106-B in- 
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cludes six panelscopes mounted in a 
standard 19-in. rack panel, 14 in. high. 
A power supply and sweep generator 
for up to 14 monitors is contained in 
an associated unit. The control of one 
of these latter units, having two set- 
tings, permits quick calibration or nor- 
mal operation. In the calibrate position, 
1 x 2X in. resters are displayed indicat- 
ing that the system is in calibration and 
operating correctly. The monitors are 
designed to indicate full scale verti- 
cally or horizontally with an input of 
1 volt RMS with a response of DC to 
300 KC within 3 db. For information 
write WATERMAN PRODUCTS CO., 
INC., 2445 Emerald St., Philadelphia 


25. Penna. 


Cirde 168 on Reader Service Card. 


Transistorized Flip-Flop 
Shift flip-flop model SF 101 is a new 


addition to the manufacturer's series 
M family of transistorized digital plug- 


er 
Poy 


in packages. The circuit is mounted 
on an etched copper-clad epoxy lami- 
nate. Overall package size is 24 X 4 
in. The 12 pin printed circuit with 
its polarizing guide pin is supplied 
with the plug-in package. The package 
handle is color coded for identification. 
SF 101 is intended specifically for slow 
speed shift register applications. Maxi- 
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mum shift rate is 2 kilocycles. Inter- 
mediate circuitry or components are 
not required between stages as each 
unit is capable of driving the next such 
package directly. For information 
write COMPUTER CONTROL CO., 
92 Broad St., Wellesley, Mass. 


Circle 169 on Reader Service Card. 


Micromation Differential 


Designed especially for miniature 
servo and computer applications, this 
new differential weighs 0.2 oz. and is 





the smallest unit available for a 1/8 
in. shaft, according to the manufac- 
turers. A maximum load rating of 5-6 
oz.-in. and a 500 rpm maximum op- 
erating speed are recommended. For 
information write WALDORF IN- 
STRUMENT COMPANY, Electronics 
Division, Huntington Station, Long Is- 


land, New York. 


Circle 170 on Reader Service Card. 


Rectilinear Recorder 


Readily installed in any standard (19 
in. wide) rack-panel cabinet, this 12- 
in.-high unit writes on true rectangular 
coordinates for ease of examination. 
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Write-out is by the heated stvlus meth- 
od with an individual stylus heat con- 
trol for each channel. Available with 
from two to six recording channels, the 
recorder features flat frequency re- 
sponses to 70 cps. It will record almost 
any known phenomena. For informa- 
tion write EDIN CO., INC., 207 Main 
St., Worcester 8, Mass. 


Circle 171 on Reader Service Card. 


Filing System 


A new system in which any one of 
16,500 punched data processing cards 
can be located in three seconds or less 
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for feeding into IBM machines has 
been announced. Using — special) 
notched cards, the system employs 
open-tub housing units filled with 
banks of the cards. Within each bank, 
the cards are offset horizontally so that 
a 3/4 in. margin, on which the card 
number or name is printed, is instantly 
visible for easy scanning and selection. 
The operator flicks open the proper 
bank and extracts the proper card. All 
thumbing is eliminated—the only card 
touched is the one wanted. For in- 
formation write VISIRECORD, INC.. 
Copiague, N. Y. 


Cercle 172 on Reader Service Card. 


Transistorized Memory Circuits 


Specifically designed for transistorized 
memory circuits and requiring low 
driving current, the M3 memory core 
has a switching time of two micro- 
seconds with a current of 450 milli- 








amperes at 40°C, It can be furnished 
in complete arrays, such as the 10 by 
10 memory array (illustrated), and is 
delivered 100% tested to guaranteed 
specifications. The toroid cone meas- 
ures .075 in. OD x .048 in. ID x .022 
in. thick. For information write FER- 
ROXCUBE CORP. OF AMERICA. 
50 E. Bridge St., Saugerties, N. Y. 


Cercle 173 on Reader Service Card. 


Converters 


Series 1220 converters accept inputs 
directly from any of the commercial 
impeller-ty pe flow pickups and convert 
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the input frequencies to a DC voltage 
for direct analog recording or high 
speed digital processing. The unit pro- 
vides selectable time constants from 
one millisecond to two seconds; full 
scale frequency ranges of 500, 2500, 
and 10,000 cps; one to five channels 
per 19 in. rack; will make frequency 
conversions to 50,000 cps with 10 volts 
(1 MA) DC full scale output for a 
selected full scale frequency. For im- 
formation write SYSTRON CORP., 


9055 Concord Blvd.. Concord, Calif. 


Corde 174 on Reader Service Card. 


Tape Degausser 


A new automatic bulk tape eraser per- 
forms the function of removing previ 
ous data and noise from magnetic 
tapes. The degausser accommodates all 
tvpes of metal and plastic reels in tape 
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widths up to one inch and in diameters 
seven through 14 inches. Designed 
basically for NARTB reels, the unit can 
also take business-machine and special 
type reels by using a spindle adaptor. 
In operation, a reel of tape is placed 
on a spindle and the door is closed, 
initiating the automatic degaussing 
cycle. Moments later a green signal 
light indicates completion of the cycle. 
For information write AMPEX CORP.., 
934 Charter St., Redwood City, Calif. 


Circle 175 on Reader Service Card. 


Counter Line 


All the manufacturer’s counting, timing 
and frequency measuring equipment, 
which formerly operated at a_ basic 
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counting rate of 100 kc, has been re- 
designed to perform at a basic counting 
rate of 200 ke. Involved in the change 
are model 211A frequency-period me- 
ter, model 225A universal counter 
timer, models 200A and 201A fre- 
quency timers, and model 202A time- 
function translator. From a technical 
standpoint, the manufacturer states, 
the 200 ke units fill a need in the 100 


to 200 ke range previously met only by 
more expensive one-megacycle count- 
ing equipment. For information write 
COMPUTER - MEASUREMENTS 
CORP., 5528 Vineland Ave., North 
Hollywood, Calif. 


Cercle 176 on Reader Service Card. 
Ferrite Pot Cores 
Each of these pre-adjusted ferrite pot 


cores has a V line drawn across its 
two halves. After the user winds the 
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core with the required fixed number 
of turns of wire, he lines up the V 
segments so that they form an un- 
broken V and automatically obtains 
the required inductance. No other 
production steps are necessary. A full 
line of the cores is available for tele- 
metering, communications and _tele- 
phone applications. For information 
write FERROXCUBE CORP. OF 
AMERICA, 50 E. Bridge St., Sau- 
gerties, N. Y. 


Circle 177 on Reader Service Card. 


Event Recorder 


Model 3610 permits recording of 100 
channels of sequential or operational 
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information simultaneously—indicating 
any number of events pertaining to 
electrical or physical phenomena. It 
records static and dynamic data on a 
moving chart 12 in. wide and 500 ft. 
long. A record of events, their duration 
and their time relationship to each 
other, appears on the chart less than 
one millisecond after the electrical 
current is switched through the stvlus. 
The electric writing method provides 
dry and permanent charts. Rapid re- 
sponse permits up to 500 signal changes 
per second. For information write 
BRUSH INSTRUMENTS, Division of 
Clevite Corp., 3405 Perkins Ave., 
Cleveland 14, Ohio. 


Cércle 178 on Reader Service Card. 
Punched Card Buffer 
This new magnetic core memory unit, 


tvpe 80-CB-7,. provides communication 
between punched cards and paper or 





magnetic tape. The unit stores up to 80 
alpha-numeric characters to accommo- 
date the full contents of a standard 
card. Additional applications include 
transfer of card data to computers, 
digital control systems, and remote 
transmission equipment. The unit is 
compact and is said to provide a high 
degree of reliability as a result of solid 
state design. Transistors, diodes and 
ferrite cores are used as active ele- 
ments. For information write TELE- 
METER MAGNETICS, INC., 2245 
Pontius Ave., Los Angeles 64, Calif. 


Cercle 179 on Reader Service Card. 


Serial Memory 


Model SM-10 consists of two basic 
sections, a magnetostrictive delay line 
and an amplifier-driver. The amplifier- 
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driver section is mounted with the de- 
lay line to give a physically integrated 
package which plugs into one connec- 
tor of the t-bloc. The SM-10 is simply 
a delay unit with amplifiers. It does 
not incorporate any logic. It is de- 
signed to be driven by a standard 
gating package with “write-in” and 
“erase” control exercised at this point. 
The unit’s output is similar in load 
driving capability to an LE-10 pack- 
age. Both assertation and negation 
outputs are provided. Delays up to 
560 microseconds are available in an 
SM-10. For information write COM- 
PUTER CONTROL CO., INC., 92 
Broad St., Wellesley 57, Mass. 


Circle 180 on Reader Service Card. 


Magnetic-Tape Unit 


This digital magnetic-tape recorder/ 
reproducer provides users with stand- 
ard speeds ranging from 7% to 100 














ips. Two low speeds (0.4 and 0.8 
ips) and a high speed of 150 ips are 
also available. Tape widths are %, 4, 
% and one inch. Start and stop times 
are less than three milliseconds with 
a guaranteed accuracy of 0.05 in. in 
both forward and reverse directions. 
For information write CONSOLI- 
DATED ELECTRODYNAMICS 
CORP., 300 N. Sierra Madre Villa, 
Pasadena, Calif. 


Circle 181 on Reader Service Card. 
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Analog Computer 


The manufacturer of the MC-5800 
analog computer claims that it differs 
in concept from o.her computers in 








two respects: expandability and pack- 
aging. The basic computer employs 
expanded circuit logic so that a com- 
puter may be expanded in the field 
on a “building-block” basis without 
rewiring or mechanical modification. 
Expansion may be accomplished with 
respect to function as well as size. In 
the new packaging technique, an 
equipment door on which all opera- 
tional and control components are 
mounted is featured. For maintenance, 
the equipment door swings clear of 
the cabinet providing unobstructed 
access to front and rear. For informa- 
tion write MID-CENTURY INSTRU- 
MATIC CORP., 611 Broadway, New 
York, N. Y. 


Circle 182 on Reader Service Card. 
Strip Chart Recorder 


Model 80 strip chart recorder is de- 
signed especially for laboratory use in 
applications requiring strip form rec- 
ords in a variety of chart speeds. This 
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instrument provides push-button chart 
speed selection, a 10-inch chart width, 
multiple-range span controls and re- 
mote control facilities. Model 80 js 
completely transistorized. The entire 
chart transport is mounted on slides 
permitting it to be drawn forward to a 
fully exposed position for chart instal- 
lation or inspection. For information 
write F. L. MOSELEY CO., 409 N. 
Fair Oaks Ave., Pasadena, Calif. 


Circle 183 on Reader Service Card. 
Linkage System 


Modularized addaverter computer link- 
age systems to maximize computer 
utility through on-line bi-directional 








communications between analog and 
digital computers are now available. A 
basic addaverter system handles five 
channels of analog data and five chan- 
nels of digital data—a basic linkage svs- 
tem which can be expanded. Digital 
data from the digital computer is con- 
verted to five proportional analog volt- 
ages and presented on command to the 
analog computer; similarly, five chan- 
nels of analog voltages in the analog 
computer are simultaneously sampled. 
converted to digital form and pre- 
sented to the digital computer. Accu- 
racy of both conversion modes is 0.05% 
of full scale. For information write 
EPSCO, INC., 588 Commonwealth 
Ave., Boston 15, Mass. 


Circle ic4 on Reader Service Card. 
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HIGH-SPEED DATA PROCESSING by C. C. Gotlieb 
and J. N. P. Hume, 1958, McGraw-Hill Publishing Co., 
397 W. 4lst St., N. Y. 36, N. Y., 305 pp., 83 illus., $9.50. 

The principles and general techniques of processing 
data at high speeds, particularly for business purposes, are 
outlined in this book. It covers a wide range of subjects, 
from the method of representing information in a processor 
to advances in automatic programming, and shows how 
data processors work, how they are used and what their 
advantages are. 

The book does not deal with any particular machine but 
covers data processors of all types and from all manufac- 
turers. To focus attention on the operational principles of 
all high-speed data processors, the book uses a hypothetical 
machine as a model. With scores of tables and illustrations, 
the book gives a detailed study of coding and program- 
ming, and provides several examples showing typical ap- 
plications of high-speed data processing in the major fields. 

The topics covered include an introduction to computer 
principles, representation of information, functional units, 
machine organization, the instruction code, analyzing, pro- 
gramming and coding, coding examples, files in data proc- 
essing, and automatic programming. 


PROCEEDINGS OF THE FOURTH ANNUAL COM- 
PUTER APPLICATIONS SYMPOSIUM (October 24-25, 
1957), 1958, Armour Research Foundation of Illinois In- 
stitute of Technology, MF:CA4, 10 W. 35th St., Chicago 
16, Ill., 126 pp., $3.00. 

The sessions of the Fourth Annual Computer Applica- 
tions Symposium stressed new areas of application, use of 
new computers and accessories, and recent developments 
in automatic programming. As in previous years, the dual 
structure of the conference emphasized business and man- 
agement applications on the first day and engineering and 
research applications on the second day. In the preface, 
it is pointed out that the implied distinction is by no 
means clear cut. Sharing of computer facilities by manage- 
ment and research interests characterizes many contempo- 
rary installations. 


RESEARCH IN MACHINE TRANSLATION—Report of 
the Eighth Annual Round Table Meeting on Linguistics 
and Language Studies, edited by Leon E. Dostert, 1957, 
Georgetown Univ. Press, Washington, D. C., 193 pp., $2.25. 

The increasing interest in machine translation of langu- 
ages and the growing scope of research in this field in 
several countries justified a departure from the established 
pattern of the Round Table Meetings on Linguistics and 
Language Studies, according to Editor Dostert. 

Chapter headings in the book include Systems of Logic 
in Machine Translation, Character Sensing as an Input to 
Machine Translation, Lexical Problems in Machine Trans- 
lation, Scope of Syntactic Analysis in Machine Translation, 
and Practical Objectives in Machine Translation Research. 
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NOTES ON ANALOG-DIGITAL CONVERSION TECH- 
NIQUES, edited by Alfred K. Susskind, five contributors, 
1958, John Wiley and Sons, Inc., 440 Fourth Ave., N. Y. 
16, N. Y. and Technology Press, M.I.T., 410 pp., $10. 

The outgrowth of a special summer program on analog- 
digital conversion techniques held at M.L.T. late in 1957, 
this book offers a detailed exposition of both theory and 
design. The authors have stressed fundamental concepts 
and have expressed these concepts in quantative terms 
where possible. Inherent engineering limitations are taken 
into consideration and relative merits of various approach- 
es are weighed. 

The subject matter is divided into three parts. The first 
pertains to systems aspects of digital information proc- 
essing that influence the specifications for analog-to-dig- 
ital and digital-to-analog conversion devices. In the second 
part, a detailed engineering analysis and evaluation of a 
variety of conversion devices is presented. The third part 
is devoted to a case study based on development work 
done at the servomechanisms laboratory of the M.LT. 
department of electrical engineering. 


CIVIL ENGINEERING, the official magazine of the Amer- 
ican Society of Civil Engineers, devoted its May 1958 issue 
to electronic computers. Copies are available for new sub- 
scribers. Address: 33 W. 39th St., New York 18, N. Y. 
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"Se it’s loaded with scientific knowledge about meteorology, strat 
shysics ond cloudiatics ics! . . . But has it got the practical experience 
of looking out a window? .. .” 












“We taught ourselves 








to use the 


“end G/5 computer 


...it's that easy. 


PETER M. LANG, Senior Engineer 


NUCLEAR PRODUCTS —ERCO DIVISION OF ACF INDUSTRIES, INC. 


dal’ 





“Our nuclear engineering staff, in developing 
commercial power reactors, required a 
full-sized digital computer that the entire 
group could use. We picked the G-15 and I 
was first to learn its use. I taught myself 
in two days without help and in turn taught 
two-day classes for other ACF employees. 
Many of us had no previous computer 
experience, but we are now keeping our G-15 
‘hopping’ —often seven days a week and 
eight to twelve hours a day.” 

THE G-15 GIVES YOU memory and speed of 

computers costing four times as much * Typewriter 

input-output, paper tape output and 250 

characters/sec paper tape input at no added 

cost * Punch card input-output available * Extensive 

library of programs furnished « Strong user's 

sharing organization * Proven reliability * Nationwide 


sales and service * Lease or purchase. 


“Sy Computer | 





DIVISION OF BENDIX AVIATION CORPORATION 


Built and backed by Bendix, the G-15 is serving scores 
of progressive businesses large and small through- 

out the world. For details, write to Bendix Computer, 
Department E-4, Los Angeles 45, California. 
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ICIP PLANNED 
FOR JUNE, ’59 


United States participation in the First 
International Conference on Informa- 
tion Processing was announced at the 
opening session of the Western Joint 
Computer Conference in Los Angeles 
on May 6. The first official announce- 
ment of the International Conference. 
sponsored by UNESCO (United Na- 
tions Educational, Scientific, and Cul- 
tural Organization), marked the rec- 











_ognition of information processing by 
automatic means as a universally ac- 


| cepted technology. 


For the first time. representatives 


_of many nations will convene for the 
| purpose of advancing this technology 
for the benefit of mankind. The an- 


nouncement was read in behalf of Isaac 


'L. Auerbach of Auerbach Electronics 


Corporation, who is Chairman of the 


U.S. Committee for the International 
Conference on Information Processing. 


Conference subjects will include 
methods of digital computing; logical 
design and common symbolic language 
for machines; automatic translation 
of languages; collection, storage and 
retrieval of information; and pattern 
recognition and machine learning. 
They will be treated in technical 
papers in the program of the meet- 
ing, scheduled for June 13 to 21, 1959 
in either Paris or Rome, final decision 
to be forthcoming early this summer. 

There will also be symposia (at- 
tended by only a limited number of 
specialists), dealing with certain spe- 
cial problems, such as the interelation- 
ship of digital and analog computers, 
the control of errors in statistical data, 
development of low temperature me- 
mories, and water table computation. 


One of the major aspects of the 
Conference will be an exhibition of 
machines and apparatus, accompanied 
by pertinent demonstrations and dis- 
cussions. In addition, ancillary tours 
will be organized to convenient major 
European computer facilities. 

It is estimated that several thou- 
sand participants will attend the con- 
ference. The number of papers ac- 
cepted for discussion will be limited 
to assure representation in all of the 
topical areas. 
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ANNUAL ACM 
MEETING SET 


On June 11, 12 and 13, the Thirteenth 
National Meeting of the Association 
for Computing Machinery will be held 
on the Urbana campus of the Uni- 
versity of Illinois. Widespread interest 
in this meeting has necessitated re- 
organization of the program, which 
includes 27 sessions into parallel ses- 
sions to be held each morning and 
afternoon. 

A limit of 15 minutes for contrib- 
uted papers and 35 minutes for in- 
vited papers will be enforced by the 
session chairmen. Each paper will be 
followed by a five-minute discussion 
period. 

A general session will open activ- 
ities at 10 a.m. on Wednesday, June 
11. It will be held for all delegates 
in the University auditorium. 

Sessions slated for Wednesday 
afternoon are “Differential Equations 
I,” “Computer Design,” “Computer 
Applications,” “Differential Equations 
II,” “Computer Research in the Uni- 
versity” (panel discussion) and “The 
Share 709 System.” 

On Thursday, these sessions will 
be offered: “Programming,” “Matrix 
Computations and Programming 
Methods” (panel discussion) , “Digital 
Computer Arithmetic,” “Algebraic 
Translation,” “Data Processing I,” 
“Data Processing II,” “Error Analysis,” 
“Round-Off Error in Floating Point 
Arithmetic” (panel discussion), “Spe- 
cial Problems,” “Satellite Computa- 
tions,” “Statistics: Sorting” and “Sort- 
ing” (panel discussion). 

And these session are set for Fri- 
day: “Evaluation of Functions,” “Al- 
gebraic Problems,” “General Topics in 
Computing,” “Language Translation,” 
“Computer Logic,” “Simulation,” 
“Mathematical Methods” and “Report 
of the Educational Committee.” 

Registrants are invited to visit the 
University of Illinois digital computer 
laboratcry at any time during the 
meeting. The ILLIAC computer will 
be operated on a 24-hour basis. 

A cocktail party and banquet will 
be held on Thursday evening, June 





12. Tickets will be available to pre- | 


registrants at $1.50 and $4.50, re- 
spectively. 
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TRANSISTORIZED DIGITAL 
~MAGNETIC TAPE HANDLEI 
MODEL 906 






























Optimum performance 
in virtually all tape handling applications 


The advanced design of the completely transistorized Potter Model 906 Tape 
Handler provides improved performance in virtually any tape handling application. 
Replaceable Capstan Panel permits use as Perforated Tape Reader with a 
remarkable new brake capable of stopping on the stop chotacter at speeds up 
to 1000 characters per second. Using a small vacuum loop buffer, Model 906 
feotures: 
* Complete front accessibility—single 
panel construction 
* Pinch rollers capable of 100 million 


* Capable of continvous cycling at any 
frequency from 0 to 200 cps with- 
out flutter 

* Rewind or search at 400 ips 

* 3 millisecond starts 

* 1.5 millisecond stops 

* Tape widths to 1-1/4” 

* Up to 47 channels 

* All functions remotely controllable 

906 may be supplied with a transistorized Record-Playback Amplifier 

featuring a separate module for each channel. Electronic switching from record 

to playback function is available as an optional feature. 
Other Potter products include Transistorized Frequency Time Counters, Magnetic 

Tape Handlers, Perforated Tape Readers, High Speed Printers, Record-Playbock 

Amplifiers and Record-Playback Heads. 


start-stop operations 

* In-line threading, end of tape sens- 
ing and tape break protection 

* Speeds up to 150 ips 

* As mony os 4 speeds forward and 


POTTER INSTRUMENT COMPANY, Inc. 
Sunnyside Boulevard, Plainview, New York 
OVerbrook 1-3200 
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FRANCE’S GAMMA 60 


a step forward in data processing? 


One of the highlights of the 
Western Joint Computer Con- 
ference (Ambassador Hotel, Los 
Angeles, May 6-8) was an un- 
scheduled event—a special ses- 
sion called on the evening of May 
7 to give delegates an opportuni- — }\. 
ty to be briefed on a new data } 
processing system developed in _ 
France, the Gamma 60. 

Speaking from notes, Philippe 
Dreyfus of the Bull Machine Co., 
Paris, described the operation 
and some of the applications of 
the system. Bull recently com- 
pleted the design of Gamma. It will be in production by 
the middle of next year. Cost of the unit is in the $1% mil- 
lion category. 

Gamma 60 will become best known for its flexibility, ac- 
cording to Dreyfus. Other notable features claimed by the 
manufacturer are: (1) the machine’s capability for simul- 
taneously handling several programs without any relation- 
ship existing between these programs; (2) its ability to 
handle “mixed data” input where the various word lengths 
differ both in size and format; (3) the fact that raw data 
distribution is automatically programmed internally rather 
than with external plugboards. 

Dreyfus pointed out that the company has adopted the 
word “catene”—meaning a connected series—in lieu of the 
usual computer term “word.” The catene, which contains 
24 bits, may represent either six decimal digits or four 
alpha characters. 

Gamma’s logical designers were Pierre Chanus, Jean 
Bosset and J. P. Cottet. Responsible for equipment design 
were Henri Feissel and Bruno Laclarc. The systems engi- 
neering was handled by Dreyfus. 

A detailed report on the Gamma 60 is contained in the 
following article obtained and translated by DATAmation 
after Dreyfus’ conference address. 

Gamma 60, A Description 

The powerful electronic data processing system designated 
as “GAMMA 60” is composed of a central unit to which 
are connected functional elements and input and output 
devices whose number is theoretically unlimited. 

A. Central Unit and Functional Elements 

GAMMA 60’s main characteristic is the distribution of 
all functions between several distinct units. Each unit 
enjoys a certain autonomy: it has ranges of operation and 
an internal program allowing it to work independently 
from other units. 

These units are not directly connected: each is linked 
through its own input-output connection to the central 
unit which performs and coordinates the transfers. 

a) Central Unit. The central unit is composed of: (1) 
A quick memory; (2) A program unit. 

The quick memory is a magnetic core device composed 
of one to eight blocks, each with a capacity of 98,304 
bits. Input or out catenes consist of 24 binary bits each. 
A quick memory block has a capacity of 4,096 catenes. 








Philippe Dreyfus 


34 








Therefore the total quick memory capacity is 32,768 
catenes. The memory access time is 11 microseconds. 

One single numeric figure occupies 4 binary positions, 
one alpha letter occupies 6 of them. The catene’s capacity 
is then 6 digits or 4 alpha characters and the capacity 
of a quick memory block is 24,576 numeric, or 16,384 
alpha characters. 

The program unit routes the quick memory’s output 
to the various computer elements concerned. This unit's 
particular object is: First, to coordinate the command cir- 
cuits handling the different elements. Second, to perform 
automatically certain instruction computations: (1) a spe- 
cial indicator makes it possible to indicate in an instruction 
the magnitude or symbol upon which a mathematical op- 
eration is performed, its address and the address of its 
address; (2) the conversion of the related addresses into 
the finished product allows the automatic transposition of 
programs and sub-programs; (3) a control circuit makes 
possible the automatic return to the main program after 
the execution of a sub-program. 

b) Elements Connected to the Central Unit. The ele- 
ments connected to the central unit are as follows: 

A general comparator whose special function is to com- 
pare two alpha-numerical blocks of data of any length. It 
performs manipulations such as location, classifying and 
inter-classifying without bringing to a stop other functional 
elements. 

A logical computer which performs the binary and 
logical operations. This is used, first, for qualitative data 
analysis (selection interdependences, complex condition- 
ing), secondly, to handle instruction computations. 

An arithmetic computer which executes the usual arith- 
metic computations upon algebra decimal numbers of 12 
figures with fixed point, or upon 10 significant and 2 ex- 
ponent figures with floating point. In addition, a subtrac- 
tion or a comparison requires 50 microseconds for fixed 
point, and 100 microseconds for floating point computa- 
tions. 

A 300 microsecond time of execution is required for 
the performance of a multiplication. 

Internal parity checking insures the accuracy of all 
arithmetic computations. 

One or several Magnetic Drums. The magnetic drum’s 
characteristics are as follows: (1) Capacity: 786,432 binary 
digits representing 196,608 figures or 131,072 alphanumer- 
ical characters. (2) Access time: maximum 22 milliseconds, 
average 11 milliseconds. 

Transfers between drums and quick memory are done 
through any catene number by indicating the original ad- 
dresses contained in the transmitter and receiver as well 
as the number of catenes to be transferred. 

A translator acting as a link between the functional 
elements (computation, comparing) and the input and 
output devices. 


At the input, this unit gathers data as figured on the 
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GENERAL DIAGRAM: PRINCIPLE OF GAMMA 60 
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originating media (punched cards, perforated tape, mag- 
netic tape) as they are handled by the reading device. 
They are selected according to the reading program and 
are translated into machine language. 

At the output, it selects data produced by the com- 
puting elements, arranges them according to the negatives’ 
pattern or the set-up required and programs it in code 
and format. 

B. Input and Output Devices 

The input and output devices are directly connected 
to the central unit of GAMMA 60, the former to the col- 
lecting channel, and the latter to the distribution channel. 

1) Card readers—3 reading stations, 2 reception 

compartments, 300 cards per minute. 


] 


2) Perforated tape readers—600 characters per sec- 
ond. 


wo 


Card punch readers — 1 perforation station, 3 
reading stations, 1 of which after punching is 
done, 2 reception compartments, 300 cards per 
minute. 


— 
— 


Tape punch perforators—25 characters per sec- 
ond. 
Magnetic tape unit—writing while tape’s unwind- 


S 


ing; reading, both while winding and unwinding; 
quick re-winding, 8 data channels, automatic elim- 
ination of imperfect tape zones; speed, 30,000 
numeric or 20,000 alpha characters per second. 
Capacity per reel; 7,500,000 numeric or 5,000,000 
alpha characters. 


we 


Printing—120 positions, 60 characters per posi- 
tion, 300 lines per minute. Spacing and skipping 
is directed through the program. 

Because of the wav this unit is set-up and conceived 
it will be easy to plan in the future a connection to other 
input, output organs of different nature and performance. 


Gamma 60 Operation 
Quick memory 

The quick memory is the link between the different 
elements of GAMMA 60. It is used for multiple purposes 
and mav contain, for instance: (a) raw data transmitted 
through the input devices and intended for the translator; 
(b) translated data intended for the functional elements; 
(c) intermediate results; (d) data intended for a magnetic 
drum or originating from a magnetic drum; (e) results 
translated and intended for the output devices; (f) pend- 
ing program instructions. 

All quick memory addresses are stereotvped. Conse- 
quently, they may be used for any one of these functions 
without discrimination. 

Control 

Internal kev devices control transfers and arithmetic 
computations. 

The input and output devices which cannot be key 
controlled (input of fresh data, for instance) are con- 
trolled through double introduction or double extraction. 


COLLECTING CHANNEL 
The detection of an error through the internal control 
device may either bring the machine to a full stop or 


start a sub-program of renewal allowing a repetition of 
computations in the frame of a set-up of automatic error 


CARD READING 





correction, 
Simultaneous operation 

The systematic use of quick memory as a go-between 
the elements, the elements’ autonomy once they are fed 
into instructions, the part the distribution and coordination 
plavs on the program distributor, make it possible for all 
elements to operate simultaneously. 

This particular and original point affords a fundamental 
advantage to GAMMA 60, it being the simultaneous per- 
formance of several functions such as: (1) input; (2) out- 
put; (3) translations; (4) arithmetic computations; (5) 
logical computations; (6) indicative comparison; (7) drum 
transfers. 

This advantage may be used: (a) to increase quite 
notably the performance of determined tasks through the 
simultaneous execution of several functions and by mul- 
tiplving the elements which constitute this work's bottle- 
neck. (b) to handle simultaneously several distinct tasks. 

In this manner this machine’s set-up allows the control 
(through programs all of which are recorded) of all phases 
of data manipulation. 

Consequently, GAMMA 60 can be used with different 
set-ups according to the kind of work required, for in- 
stance: 

1) raw data is fed directly starting with the cards, the 
computation is made and the results directly printed at 
the same time as thev are recorded on the magnetic tape 
unit, 

2) raw data from cards is transferred to magnetic tape, 
this tape being handled at the same time as permanent 
and semi-permanent information, and a single magnetic 
tape is made containing the results to be printed: later, 
this tape can feed one or several printers. 

Programming 

Systematic methods of analyzing problems have been 
developed for evolving computer programs. 

Together with the equipment, a complete program 
library is furnished, comprising particularly: 

1) The sub-routine corresponding to each analytical 
stage in the program as well as other sub-routine, such as 
quick memory sorting, tape sorting, interclassification, table 
lookup, etc. 

2) Sub-routines of sine functions, cosine, tangent, lo- 
garithm, sine arc, cosine arc, tangent arc, ex, ax, 10x, 
square root of x, or matrix computation, etc. 

3) A program analysis to arrange various programs. 

4) A program to translate symbol codes into machine 
codes. 

Further information may be obtained by contacting 
Campagnie des Machines Bull, 94 Ave. Gambetta, Paris 
20, France. 
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FIRST CANADIAN 


CONFERENCE FOR 


COMPUTING AND 
DATA PROCESSING 
CONCLUDED 


sessions held june 9, 10 


at university of toronto 





Since 1956 there has been a sharp increase in the number 
of Canadian companies committing themselves to comput- 
ers and data processors. Even though Canadians interested 
in this field regularly attend meetings sponsored by societies 
in this country and in Europe, there has been a growing 
feeling that there are problems especially important to 
Canadians, and that these are sufficient in number to war- 
rant a national conference. 

For example, Canadian tax, legal and financial practices 
are different from those in the U. S., the wide dispersion of 
Canadian centers of activity pose special problems and the 
relatively few people engaged in this field make it especi- 
ally important to achieve some kind of liason between the 
scientific and business groups. A spokesman for one U. S. 
manufacturer agreed that the dispersion of data processing 
activity in Canada is indeed a problem. He pointed out that, 
except for a few metropolitan areas, the country’s popula- 
tion is widely scattered and if the entire population is to 
be served by computers, the centers have to be placed ac- 
cordingly. He pointed out that under these conditions, it is 
often difficult to put a product before a sufficient number 
of purchasers. Then there is the problem of communication 
between different units in a given system after installation. 

On the positive side, another manufacturer pointed out 
that a larger market is developing in Canada because of her 
impressive technological advances. Cited as examples of 
potential users of data processing equipment were com- 
panies involved in the booming automotive, aircraft and 
metals industries in Canada. 

The concept for this Canadian conference was formed 
when the nucleus of a committee was organized and a pre- 
liminary survey showed that there was indeed a general 
interest in such a gathering. The nucleus was then expanded 
to two committees, the Executive and Program committees. 

The Executive Committee is comprised of co-chairmen 
A. O. Downing and F. P. Thomas, secretary H. J. Stowe, 
treasurer H. W. Rowlands, program committee chairman 
C. C. Gotlieb and publicity chairmen L. E. Sanford, A. G. 
Barclay, R. L. Martino and K. S. Moeser. 

Members of the Program Committee include J. H. Aitchi- 
son, H. S. Gellman, G. Glinski, T. Hull, J. Kates, J. M. 
Kennedy, H. O. McNutt, E. A. Racicot, D. Ritchie, N. P. 
Shevloff, R. G. Stitt, D. B. Watson and A. L. Wright. 

There were 36 papers presented by members of Canada's 
business, industrial, government and educational organiza- 
tions. These papers were delivered in nine sessions, some 
of which were parallel (see schedule, following page). All 
sessions were held in the McLennan Laboratory on the 
U niversity of Toronto campus. 

The welcoming address was delivered by F. P. Thomas, 
conference co-chairman and the opening address was given 
by W. H. Watson, director of the computer center at the 
University of Toronto. A complete copy of the Conference 
Proceedings, containing a full reprint of the papers deliv- 
ered, will be mailed to registrants shortly. 
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conference program 
Monday, June 9th 


SESSION I: CANADIAN PROBLEMS. 
Chairman: J. Aitchison, IBM. 
Welcome: F. P. Thomas, Co-chairman Canadian Con- 
ference for Computing and Data Processing. 
Opening address: W. H. Watson, Director Computa- 
tion Centre, University of Toronto. 
Paper 1 — 40 minutes. 
“THE COMPUTER IN CANADIAN RAILROAD- 
ING: C.P.R. SYSTEM-WIDE DATA PROCESSING.” 
H. C. Reid, Canadian Pacific Railways. 
Paper 2 — 30 minutes. 
“CRYSTAL BALLS OR MAGNETIC CORES—THE 
APPLICATION OF COMPUTERS TO CANADIAN 
BUSINESS FORECASTING.” W. Allan Becket, Uni- 
versity of Toronto. 
Paper 3 — 30 minutes. 
“COMPUTER EDUCATION IN CANADIAN UNI- 
VERSITIES.” George S. Glinski, ElectroData. 
SESSION II. SYSTEM ORGANIZATION. 
Chairman: G. Stitt, Confederation Life Association. 
Paper 4 — 40 minutes. 
“PLANNING A DATA PROCESSING SYSTEM.” 
H. O. McNutt, Imperial Oil Limited. 
Paper 5 — 40 minutes. 
“THE POTENTIAL OF LARGE SCALE ELEC- 
TRONIC SYSTEM IN THE LIFE INSURANCE 
INDUSTRY.” J. C. Davidson, Confederation Life As- 
sociation. 
Paper 6 — 40 minutes. 
“JUSTIFYING ELECTRONIC DATA PROCESSING 
IN GOVERNMENT SERVICE.” H. E. Baird, Civil 
Service Commission. 
Paper 7 — 40 minutes. 
“DATA PROCESSING AT THE CANADIAN NA- 
TIONAL RAILWAYS.” A. A. Mackey, Canadian Na- 
tional Railways. 
SESSION III: SCIENTIFIC AND ENGINEERING AP- 
PLICATIONS, I. 
Chairman: H. S. Gellman, H. S. Gellman & Co. Ltd. 
Paper 8 — 40 minutes. 
“SOME MATHEMATICAL AND PROGRAMMING 
PROBLEMS ENCOUNTERED IN THE OPERA- 
TION OF A SCIENTIFIC COMPUTING FACIL- 
ITY.” J. L. Howland, K. M. Smillie, Computing De- 
vices of Canada, Ltd. 
Paper 9 — 40 minutes. 
“SOME AUTOMATIC COMPUTING ASPECTS IN 
THE EVALUATION OF AIRCRAFT PERFORM- 
ANCE.” R. Harvey, Canadair Ltd. 


Paper 10 — 40 minutes. 
“ARROW FLIGHT TEST DATA EDUCATION.” A. 
Cohen, Avro Aircraft Ltd. 
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CANADIAN CONFERENCE PROGRAM 


Paper 11 — 40 minutes. 
“SURVEYING APPLICATIONS FOR THE E101.” 
]. R. Holmes, ElectroData Division, Burroughs. 
SESSION IV: FUNDAMENTALS OF COMPUTERS 
AND DATA PROCESSORS. 
Chairman: D. Ritchie, Ferranti Electric Ltd. 
Paper 12 — 40 minutes. 
“CHARACTER REPRESENTATION AND STOR- 
AGE SYSTEMS.” R. F. Johnston, Adalia Ltd. 
Paper 13 — 40 minutes. 
“ARITHMETIC AND CONTROL UNITS.” F. M. 
Longstaff, Ferranti Electric Ltd. 
Paper 14 — 40 minutes. 
“INPUT-OUTPUT and AUXILIARIES.” E. A. Raci- 
cot, Remington Rand Ltd. 
Paper 15 — 40 minutes. 
“ELEMENTS OF PROGRAMMING.” C. R. Maheux, 
Reception and Banquet at King Edward Hotel. 


CONFERENCE PROGRAMME 

Tuesday, June 10th 

SESSION V: BUSINESS DATA PROCESSING. 
Chairman: A. L. Wright, Manufacturers Life Insur- 
ance. 

Paper 16 — 40 minutes. 
“AN APPROACH TO A BANKING APPLICATION.” 
W. R. Wade, ElectroData Division, Burroughs. 

Paper 17 — 40 minutes 
“APPLICATIONS IN INDUSTRY FOR A MEDIUM- 
SIZE COMPUTER.” O. M. Mackey, Canadian Gen- 
eral Electric Co. Ltd. 

Paper 18 — 25 minutes. 
“COMPUTER INPUT—A BY-PRODUCT OF FORM 
WRITING.” J. H. Crossan, Underwood Ltd. 

Paper 19 — 25 minutes. 
“FORM DESIGN, CONSTRUCTION AND PAPER 
HANDLING PROBLEMS AS RELATED TO HIGH 
SPEED PRINTERS.” R. H. Allen, Moore Business 
Forms Ltd. 

Paper 20 — 25 minutes. 
“THE USE OF A MEDIUM-SIZE COMPUTER IN 
RETIREMENT AND WELFARE PLAN ADMINIS- 
TRATION.” Wm. R. Read, Marsh and McLennan. 

SESSION VI: SCIENTIFIC MANAGEMENT. 
Chairman: J. Kates, KCS. Data Control Ltd. 


Paper 21 — 40 minutes. 
“A COMPUTER PROGRAM FOR SYSTEM OPTI- 
MIZATION.” J. R. Dickinson, Canadian General Elec- 
tric Co. 

Paper 22 — 40 minutes. 
“APPLICATIONS OF A SMALL STORED PRO- 
GRAM COMPUTER IN OIL PIPELINE OPERA- 
TIONS.” I. Switzer, The McBee Ltd. 

Paper 23 — 40 minutes. 
“OPERATIONS RESEARCH AND COMPUTER IN 
AN INTEGRATED OIL COMPANY.” E. E. Soren- 
sen, The British American Oil Co. Ltd.; H. V. Fuller- 
ton, K. C. S. Data Control Ltd. 
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Paper 24 — 40 minutes. 
“THE USE OF COMPUTERS IN WEAPONS Sys. 
TEMS ANALYSIS AND DESIGN.” R. A. Nodwell. 
K. J. Radford, Royal Canadian Air Force. 

SESSION VII: ENTERING THE COMPUTER FIELD. 
Chairman: D. B. Watson, J. D. Woods and Gordon Ltd. 

Paper 25 — 40 minutes. 
“CONDUCTING A FEASIBILITY STUDY—A CASE 
HISTORY.” F. P. Thomas, Hydro Electric Power Com- 
mission of Ontario. 

Paper 26 — 40 minutes. 
“SITE PREPARATION AND CHANGEOVER 
PROBLEMS.” C. C. Dumbrille, DuPont Company of 
Canada (1956) Ltd. 

Paper 27 — 40 minutes. 

~ “OPERATING CONSIDERATIONS.” J. N. P. Hume, 

University of Toronto. 

Paper 28 — 40 minutes. 
“DATA PROCESSING INSTALLATIONS IN CAN- 
ADA.” H. W. Rowlands, J. D. Woods & Gordon Ltd. 

SESSION VIII: SCIENTIFIC AND ENGINEERING AP- 

PLICATIONS, 2. 

Chairman: N. P. Shevloff, Canadair Ltd. 

Paper 29 — 25 minutes. 
-“SELF-CONSISTENT FIELD CALCULATIONS.” 
B. H. Worsley, University of Toronto; J. F. Hart, Na- 
tional Research Council. 

Paper 30 — 25 minutes. 
“APPLICATION OF DIGITAL COMPUTERS TO 
THE DETERMINATION OF CRYSTAL STRUC- 
TURES BY X-RAY ANALYSIS.” F. R. Ahmed, Na- 
tional Research Council of Canada. 

Paper 31 — 25 minutes. 
“ELECTRONIC COMPUTERS AND THE OD)N- 
TARIO DEPARTMENT OF HIGHWAYS.” A. E. 
Goodwin, Ontario Department of Highways. 

Paper 32 — 40 minutes. 
“SOME APPLICATIONS OF AN ELECTRONIC 
COMPUTER TO PROBLEMS OF DIFFUSION.” 
J]. M. Kennedy, E. A. Okazaki, R. M. Pearce, Atomic 
Energy of Canada Ltd. 

SESSION IX: PROGRAMMING METHODS. 
Chairman: C. C. Gotlieb, University of Toronto. 

Paper 33 — 40 minutes. 
“SHORTHAND FOR COMPUTERS.” R. L. Mar- 
tino, Remington Rand Ltd. 

Paper 34 —40 minutes. 
“FORTRANSIT — A UNIVERSAL AUTOMATIC 
CODING SYSTEM.” B. C. Borden. 

Paper 35 — 40 minutes. 
“ORGANIZATION OF LARGE-SCALE MATRIX 
CALCULATIONS.” S. H. Cohn, R. M. Ohora, Avro 
Aircraft Ltd. 

Paper 36 — 40 minutes. 
“EXPERIENCE OF THE DEFENCE RESEARCH 
BOARD OF CANADA IN MAIL ORDER COM- 
PUTER SERVICE.” W. Fraser, Defence Research 
Board. 
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DATAMATION on campus 





Data Reduction Centers at the University of Wisconsin and Ohio State Uni- 
versity will be established under terms of a Federal contract offered and ac- 
cepted by both universities early in May to relate and interpret scientific 
observations made in Antarctica during the International Geophysical Year. The 
two schools were named by the National Academy of Sciences’ IGY Committee 
to operate data reduction instailations. Funds amounting to $86,820 will be fur- 
nished by the National Science Foundation. Work on each campus will cover 
gravity, magnetic, and seismic observations made by American parties in Antarc- 
tica and similar observations to be carried out by U. S. scientists during 1958-59. 
Professor George P. Woollard, who directs UW geophysics studies, heads 
the new office at his school. The agency at Ohio is under the direction of 
Dr. Richard Goldthwait. 


Outstanding leaders in industry and research spoke at the dedication of the 
Case Institute of Technology computing center in Cleveland at special ceremo- 
nies on April 12. Spectators at the dedication of the $2,500,000 center, heard 
addresses by Marcell Rand, executive vice-president of Remington Rand; J. J. 
Bricker, vice-president of IBM; Dr. Engleharai ickhardi, assistant director, Na- 
tional Science Foundation; John E. Kusic, vice-president of the Chesapeake and 
Ohio; Dr. T. Keith Glennan, president of Case; and Dr. Raymond J. Nelson, 
director of the computing center. The new insiallation contains a Univac | and 
an IBM 650. 


Another new computing center is now in operation at Northwestern University, 
Evanston. Here, too, an IBM 650 is the heart of the center. University officials 
claim that Northwestern is one of the first education institutions in the Chicago 
area with a computer of this size. Some 25 research projects, prepared by the 
faculty and graduate students, are being processed. The computer will also 
be used for research and instruction on the undergraduate level. Dr. Kaj Ac. 
Strand, director of the Dearborn Observatory, directs center operations. 


The closing of the spring term will not bring data processing activities on 
U. S. campuses to a halt. Some cases in point: At the University of Michigan, 
intensive Courses in computer science and engineering will be held from June 
16 to 27. Some course titles—Introduction to Digital Computer Engineering, 
Computer Programming and Artificial Intelligence, Business-Type Data Process- 
ing: Recent Development and Future Trends. Fifteen courses in all. Costs per 
course—$150 to $225. . . . Pennsylvania State University will offer engineers and 
scientists a seminar on automatic controls from August 3 to 8. It will begin 
with a presentation of basic principles of feed-back control and analog compu- 
tation. This to be followed by a series of case studies. . . . The Fifth Annual 
Symposium on Computers and Data Processing will be held at the University 
of Denver on July 24 and 25. Stressed will be the need for more intensive 
support of fundamental research in this field. 


Music has been heard at one school’s data processing center. Michigan 
State U.'s computer, MISTIC, now plays “Waltzing Mathilda.” The special tape 
that causes MISTIC to “sing” the Australian Army song was given to MSU by 
operators of MISTIC’s sister computer at the University of Sydney. The music 
vaguely resembles that of a group of bagpipes. It is made by the computer's 
audible signals which indicate how the machine is functioning. 
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CZ 
by ROBERT N. GOLDMAN 


Too many people think that a computer is a complex, dia- 
bolical device; a machine that can be used and controlled 
only by trained specialists of high IQ. Their attitude is quite 
satisfying to the ego of those of us who work with com- 
puters. But it is quite unsatisfactory to many firms which 
are considering the use of computers. 

The purchaser of a large computer can afford to have 
professional programmers, but often a would-be purchaser 
of a low-cost computer will be a purchaser only if the per- 
sonnel already in his employ can program and operate the 
machine. 

How can we convince people that the small computer is 
operable by an average person? The trouble is, the people 
who hold the complex, diabolical view are often right; one 
way to convince them then would be to actually make the 
computer easy to use. 

Look at the instruction manual that accompanies many 
a modern computer and you will find that its author blithely 
assumes his readers have had a rather strange background 
—that they were educated perhaps on Mars or Venus but 
certainly not Earth. He assumes that they count and do 
arithmetic in some non-decimal system; he assumes that in 
their everyday life they have learned to shift decimal points 
in numbers not yet known so that they may be combined 
in proper arithmetic fashion with other numbers not yet 
known; then he airily dismisses how to keep each result of 
these arithmetic operations under a value of one, as being 
hardly worth discussing. And after the reader has been 
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bendix offers a short cut to instruction, operation 
Zl \\_~ 


taught his lesson in humility he may find at the end of the 
book, intricate plugboard wiring diagrams which he must 
try to understand. 

In the early days of computers a tempting way to over- 
come the hurdle of a complicated operating manual was 
either not to prepare one or to keep it under cover until the 
computer was acquired by the customer. Today, however, 
prospective customers are wary of this tactic. 

What are the features which would make a computer a 
simpler instrument with which to work? 


The most important is that numbers be handled in the 
form with which most people are familiar. The decimal 
number system should be used. It should not be necessary 
to constantly shift the locations of decimal points in num- 
bers so that they may be entered into the computer, or to 
program a decimal point shift so that numbers may be com- 
bined in internal computation; and when data is read out 
of the computer the decimal points in numbers should oc- 
cur in the places where people expect to see them. It should 
not be necessary in programming to artificially force the 
result of every arithmetic operation to be less than one be- 
cause the computer can’t handle numbers of greater value. 

Moreover, the commands by which the computer is pro- 
grammed should be straight forward and not require legal 
training to follow intricacies and exceptions to the rules. 

There are other features which would be nice to have, 
but common sense seems to dictate at least the ones above 
as basic. 

One way of achieving programming simplicity would be 
to build it into the hardware. The command structure 
could be made simple and the number of commands lim- 
ited. The computer could be made a basicaily decimal 
machine; and an automatically adjusted decimal point for 
numerical data could be built into the design. 

Unfortunately, these features are expensive. They call 
for a sizeable increase in quantity of hardware unless other 
features, features which make a computer really useful, 
are sacrificed. 

Though we want an easy way to use small computers, 
we also want to have a completely general purpose com- 
puter—one which is internally programmed and can modify 
its own program, one in which a set of commands can 
automatically operate on different sets of data; one which 
can incorporate subroutines for even further programming 
simplification; one in which programs are easily checked 
or debugged; and one which provides facilities for an as- 
sortment of input-output devices. 

By increasing the amount of hardware we are confronted 
with either an unduly expensive machine or a reasonably 
priced device of limited utility. 

Let us then look for an alternative approach to achiev- 
ing programming simplicity. 

For years computer manufacturers have promoted and 
extolled the abilities of their machines to do all types of 
routine calculating and decision making operations. Why, 
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instead of talking so much about what computers could do 
for others, did they not look in their own backyards and 
program computers to do the routine work of program- 
ming? With this slightly embarrassing question, first asked 
some time ago, the trend toward self-programming tech- 
niques was begun. It‘is an approach to programming sim- 
plicity new to small computers but used extensively in 
large computers since it permits the retention of versatility 
without an increase in equipment cost or size. 

Self-programming methods fall under various classifica- 
tions of which two basic ones are “interpreters” and “com- 
pilers.” A compiler is a computer routine which accepts 
simplified instructions, transforms each simplified instruc- 
tion into one or more machine language commands, and 
assembles the results into a machine language program. 
The final program which may be put on punched tape or 
punched cards or magnetic tape, may then be re-entered 
into the computer and executed. 

The system is ingenious but two difficulties immediately 
arise. Programming has been simplified but operating pro- 
cedure has been made more complicated as two stages 
are now required—in the first, which uses the compiler, 
the machine language program is prepared; in the second, 
the program is executed. A resulting difficulty is that of 





program debugging; how can programming errors be found 
which were made in writing the simplified program? The 
user can't debug his machine language program on the 
computer because he doesn’t understand it; only the ma- 
chine does. If supplementary techniques and routines are 
devised tor the purpose, computer operating procedures 
become still more complicated and still harder to follow. 
In the attempt to attain simplicity, simplicity has been lost. 

Consider then the interpreter. Interpretive routines are 
those in which the simplified instructions are stored inter- 
nally just like machine language commands; when the ma- 
chine reads an interpretive instruction stored in its memory, 
it obeys a group of machine language instructions specified 
by the interpretive one. In other words, the effect of the 
interpreter is similar to that of adding hardware to the 
computer; the additional features instead of being added 
in the form of diodes, transistors or tubes are added in 
the form of machine language instructions placed in the 
computer's memory. 

Only one operating step is necessary. With a properly 
designed interpreter, programming errors can be isolated 
easily; interpretive commands in the program can be exe- 
cuted individually in order to study their effects. 

With ease of use as the criterion an interpreter would 


A portion of an Intercom program is shown below for the calculation of 





sin (/ a 


+ be 





d 


where a, b, c and d are stored at memory addresses 1100, 1101, 1102 and 1103, respectively. 


Each operation is performed on the contents 


of an arithmetic register called the accumulator 


and the result of the operation appears in the accumulator. 


Description 


Command 
Command Address 
Code 


1. Clear accumulator and add b 42 1101 
2. Multiply b, in accumulator, by c 44 1102 
3. Add be, in accumulator, to a 43 1100 
4. Divide a + be, in accumulator, by d 48 1103 
5. Perform square root subroutine which 

begins at address 1442 and leave result 

in accumulator 08 1442 
6. Perform sine subroutine which begins 

at address 1597 and leave result in 

accumulator 08 1597 


After Step 6 is performed the answer is in the accumulator and may be read out of the com- 


puter, stored in the memory or used in further computation. 
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seem to be a better choice than a compiler. But can an 
interpreter for a low-cost computer be both truly simple 
and versatile? 

The problem here is that a really good interpreter should 
be more difficult to design for a low-cost computer than 
for a large scale computer because of the difference in 
speed of computation and in flexibility of command struc- 
ture between the two machines. 

But there is a small computer—the Bendix G-15—which 
has the command flexibility of a large scale machine coupled 
with a computing speed unusually high in the low-cost field. 

This is the general background which led to the devel- 
opment of an unusual interpretive programming system for 
the Bendix G-15 Computer; one designed to be completely 
self-contained and to put powerful computing facilities at 
the disposal of non-specialists. The new interpreter has 
been given the esoteric name, Intercom 1000. 

Intercom 1000 provides the features which were stated 
earlier to be necessary to make a computer a simple in- 
strument with which to work, but it is also a general pur- 
pose computing system in which commands and data may 
be stored interchangeably in the computer's memory. 

During input and output, numbers are written in their fa- 


miliar form. The number 314.16, for example, is expressed 
314.16; there is no need to re-adjust decimal points. How- 
ever, internally numbers exist in floating point form; there- 
fore, numbers need not be internally shifted for arithmetic 
operations, and the programmer need not concern himself 
with numbers too large or too small during computation. 

The commands are simple. In general, each expresses 
an operation to be performed and an address in the com- 
puters memory where the data to be used in the operation 
has been stored. A portion of a program is shown in the 
accompanying figure on the previous page. 

The illustrated program uses but a few of the available 
commands. There are commands for conditional transfer 
of control based on a variety of conditions; also, commands 
for punched tape, punched card, magnetic tape and type- 
writer input-output. Index registers permit a set of com- 
mands to automatically operate on different sets of data 
stored in the memory. Accuracy of computation may be 
to twelve significant figures. 

Operating ease has been retained. No plugboards are 
involved in the system. A program can be executed one 
command at a time or manually changed during execution. 
All the information that is necessary to operate the com- 
puter, to read information into and out of the computer, 
to prepare programs, and to check them out on the com- 
puter, is contained in a single, compact manual. 

Intercom 1000 combines for the first time in a low-cost 
computer, the power of internally programmed computa- 
tion with real ease of use. It represents another milestone 
in which we in the computer field can take pride. 
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SYLVANIA OPENING NEW DATA PROCESSING 
LABORATORY IN SUBURBAN BOSTON 














“Programmed” staff expansion offers exceptional growth opportunities PP 

to engineers and scientists in Digital Computer Activities ae 
- 
~~ 

If you have the potential to assume increasing technical responsibilities in this field, ae 
look into the expanding analysis and development activities at Sylvania’s a 
newly formed DATA PROCESSING LABORATORY where Sylvania PP at 
engineers are engaged in the High Speed Data Processing Phase of oe ii 
the Ballistic Missile Early Warning System — known as ern 
BMEWS —in addition to a number of other projects. we e SR. DEVELOPMENT ENGINEERS 
Assignments here are of a nature to bring rapid os a 
professional growth to the talented and aw e SR. SYSTEM ANALYSTS 

creative man. The environment er: 
encourages initiative and x st e SR. PROGRAMMERS 
original thinking. 

' ie e MATHEMATICAL ANALYSTS 
cee eee eee agi Positions are open for: e ENGINEERS WITH EXPERINECE IN DISPLAY 
eg OF RADAR DATA HANDLING 

Please send resume in complete tile, nae (Previous digital data processing experience 
confidence to: EKLING MOSTUE ae is important for most assignments. ) 
interview and relocation expenses paid by Sylvania. Inquiries will be - ~~ . &s 

answered within 2 weeks. Convenient Saturday interviews arranged. lett 

WALTHAM LABORATORIES Electronic Systems Division is. Pee 





SYLVANIA ELECTRIC PRODUCTS INC. 


100 First Avenue — Waltham 54, Massachusetts 
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june 8, 9: Canadian Computer Conference, University 
of Toronto. Contact H. J. Stowe, Manufacturers Life In- 
surance Co., 200 Bloor St., E., Toronto 5, Ontario, Canada. 
June 9-11: American Rocket Society Astronautical Ex- 
position, Hutel Statler, Los Angeles, Calif. 

June 9-13: Fourth International Automation Congress 
and Exposition, Coliseum, N. Y., N. Y. Contact Richard 
Rimbach Associates, 845 Ridge Ave., Pittsburgh 12, Pa. 
June 11-13: Association for Computing Machinery Na- 
tional Conference, University of Illinois, Urbana, IIl. 
June 12-13: Systems and Procedures Conference, Roose- 
velt University, Chicago. Contact Dean of Business Admin., 
Roosevelt Univ., 430 S. Michigan Ave., Chicago 5, IIl. 
June 12-14: Ninth Annual Conference, American Insti- 
tue of Industrial Engineers, Hotel Statler, Los Angeles. 
Theme: “Industrial Engineering—Gateway to Productivity.” 
Contact Stanley Wolfberg, 1409 Thayer Ave., Los Angeles 
24, California. 

June 16-18: Second National Convention on Military 
Electronics, Sheraton Park Hotel, Washington, D. C. Spon- 
sored by IRE and PGMIL. 

June 18-20: National Machine Accountants Association 
Seventh Annual Conference and Business Show, Chalfonte- 
Haddon Hall, Atlantic City. Contact NMAA, Garden State 
Chapter, 259 Clifton Ave., Newark, N. J. 

June 22-27: Engineering Seminar, Pennsylvania State 
University. Theme: “Utilization of Digital Computers in 
the Design of Electrical Equipment.” 

June 22-27: Summer General Meeting and Air Trans- 
portation Conference of the American Institute of Elec- 
trical Engineers, Buffalo, N. Y. Contact Raymond C. Mayer 
and Associates, 36 W. 46th St., New York 36, N. Y. 


July 24, 25: Fifth Annual Symposium on Computers and 
Data Processing, University of Denver. Contact C. A. 
Hedberg, Electronics Division, Denver Research Institute, 
University Park, Denver 10, Colo. 

August 6-8: Conference on Non-Linear Magnetics and 
Magnetic Amplifiers, Hotel Statler, Los Angeles. Spon- 
sored by AIEE. Contact G. C. Anderson, AIEE Publicity 
Committee, P. O. Box 2025, Downey, Calif. 


August 19-22: Western Electronic Show and Conven- 
tion, Pan Pacific Auditorium, Los Angeles. Sponsored by 
IRE and WCEMA. Contact Don Larson, Business Man- 
ager, 1435 S. La Cienega Blvd., Los Angeles 35, Calif. 
Sept. 15-19: Thirteenth Annual Instrument-Automation 
Conference and Exhibit (International), Philadelphia Con- 
vention Hall, Phila., Penna. Sponsored by ISA. Contact 
J. F. Tabery, 3443 S. Hill St., Los Angeles 7, Calif. 
Oct. 13-15: /nternational Systems Meeting, “Only Major 
U.S. Conference Devoted Exclusively to the Systems Field,” 
Penn-Sheraton Hotel, Pittsburgh, Penna. 


Oct. 13-17: Civil Engineering Show, Hotel Statler, New 
York, New York. 
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Oct. 20-24: National Business Show, Coliseum, N.Y.C. 
Contact Rudolph Lang, Managing Director, 530 5th Ave.., 
N. Y. 36, N. Y. 

Oct. 23-25: National Simulation Conference, Dallas. 
Sponsored by IRE. Contact L. B. Wadel, 3905 Centenary 
Drive, Dallas, Texas. 

Oct. 27, 28: Fifth Annual East Coast Conference on 
Aeronautical and Navigational Electronics, Lord Baltimore 
Hotel, Baltimore. Sponsored by IRE. Contact Harry Rut- 
stein, Publicity Chairman, Lord Baltimore Hotel, Balti- 
more, Md. 

Oct. 29, 30: Fifth Annual Computer Applications Sympo- 
sium, Morrison Hotel, Chicago. Sponsored by the Armour 
Research Foundation, Illinois Institute of Technology. 
Contact the Foundation at 35 W. 33rd St., Technology 
Center, Chicago 16, Ill. 

Oct. 30, 31: Fourth Electronic Business Systems Con- 
ference, Olympic Hotel, Seattle. Sponsored by the western 
division of the NMAA. Contact E. B. S. Conference. 
NMAA, Western Division, P. O. Box 134, Seattle 11, 
Washington. 

Dec. 3-5: Eastern Joint Computer Conference, Bellevue- 
Stratford Hotel, Philadelphia, Penna. 





567 Hillgrove Avenue, La Grange, Illinois 
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PORTABLE COMPUTER: A fully 
illustrated eight-page brochure de- 
scribing model MC-400 desk-side an- 
alog computer is now available. A 
large illustration shows the free-roll- 
ing castered cabinet and clearly indi- 
cates the 16 scale-factor potentiome- 
ters, precision servo multiplier, true 
overload alarm, monitor and control 
panel, vacuum-tube voltmeter, com- 
plete programming patchboard, and 
other features which are standard 
equipment. The brochure gives a de- 
tailed description of the operational 
amplifiers and other standard and op- 
tional equipment, including remova- 
ble patchboards, three-way amplifiers, 
extra operational and computing ele- 
ments and special servo equipment. 
For copy write MID-CENTURY IN- 
STRUMATIC CORP., 611 Broadway, 
N. Y. 12, N. Y. 
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TAPE PERFORATOR: Model GP-2 
is completely described in this 14- 
page technical paper. Six large de- 
tailed drawings are included. Perfora- 
tor timing, the tape feed system, the 
tape punch system, chad disposal, 
basic push-pull electromagnetics, syn- 
chronization of actuating signals and 
actuating circuit requirements—all 
these subjects are covered. A complete 
page is devoted to the perforator’s 
characteristics. For copy write SOR- 
OBAN ENGINEERING, INC., Box 
1717, Melbourne, Fla. 
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TAPE PUNCH, TAPE READER: In 
this eight-page booklet may be found 
a complete description and the de- 
tails of operation of both of the above 
units together with pictures and draw- 
ings (with each part identified) of the 
punching mechanism and tape sensing 
mechanism. Technical data and speci- 
fications for both units are fully cov- 
ered on two pages of the booklet’s 
pages. Dimensions, weight, input con- 
nections and other characteristics are 
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given. For copy write TELETYPE 
CORP., 4100 Fullerton Ave., Chicago 
39, Illinois. 
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RAPID-ACCESS MAGAZINE: Bul- 
letin 1598B describes a new rapid- 
access magazine which attaches direct- 
ly to any of the manufacturer's type 
5-119 recording oscillograph provid- 
ing developed and dried oscillograph 
records concurrent with-recording op- 
eration. Text and pictures explain the 
system design, complete record and 
Datarite operation. Operating and or- 
dering specifications are presented on 
page four. For copy write CON- 
SOLIDATED ELECTRODYNAMICS 
CORP., 300 N. Sierra Madre Villa, 
Pasadena, Calif. 
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POWER SUPPLIES: Release GEC- 
1514 describes transistorized dc power 
supplies developed for laboratory and 
testing applications and for use in 
computer power supply systems. This 
description covers the series-regulated 
type of power supply. Applications, 
technical information, availability, 
special features and future designs are 
included. For copy write GENERAL 
ELECTRIC CO., Rectifier Dept., 
Lynchburg, Va. 
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DATA PROCESSING SYSTEM: Two 
pages of features, facts and figures 
are contained in this four-page folder 
which describes the Transac S-2000. 
Features covered include versatility, 
speed, balance, compactness, installa- 
tion requirements, operation and main- 
tenance. Facts and figures are given 
for the central computer, on-line 
input/output and off-line peripheral 
equipment. For copy write PHILCO 
CORP., Government and _ Industrial 
Div., 4700 Wissahickon Ave., Phila- 
delphia 44, Penna. 
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DATA HANDLING, PROCESSING 
SYSTEMS: A series of technical bul- 
letins describing various custom engi- 
neered data handling and processing 
systems is now available. Each indi- 
vidual bulletin describes a specific 
system—system design abstracts, illus- 
trations, major specifications, discus- 
sion of operation and accompanying 
block diagrams. For copies write 
EPSCO, INC., 588 Commonwealth 
Ave., Boston 15, Mass. 


Circle 206 on Reader Service Card. 


PROGRAMMING COMPUTERS: A 
code of uniform programming con- 
ventions for Univac II systems has 
been published. Adoption of the con- 
ventions by Univac II users will make 
possible smooth exchange of standard 
programming routines among the us- 
ers. The conventions include standard 
formats for data and instruction files 
and standard operating options for 
Univac II routines. For copy write 
REMINGTON RAND UNIVAC 
DIV., 315 4th Ave., N. Y. 10, N. Y. 
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TAPE REEL: A two-page technical 
sheet is devoted to precision tape reels 
and first discusses the need for such 
reels. Some advantageous features 
itemized—interchangeability, better 
tape guidance and improved tape 
pack. Pertinent facts, including speci- 
fications, materials used, construction 
and available sizes, are supplemented 
by detailed drawings and pictures. For 
copy write AMPEX CORP., 934 Char- 
ter St., Redwood City, Calif. 
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TRANSDUCTORS: A 12-page book- 
let describes these high performance 
standard units for measurement and 
control. The work includes such de- 
tails as where transductors are used, 
what they do, how they work. It also 
gives their electrical characteristics. 
Profusely illustrated with outlines and 
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schematic drawings, the booklet is 
generously sprinkled with specifica- 
tions. For copy write CONTROL, a 
div. of Magnetics, Inc., Butler, Penna. 
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DIGITAL SYSTEMS: This four-page, 
three-color brochure provides a com- 
prehensive account of the manufac- 
turer’s line of digital systems. Emphasis 
is given to the meter unit, construc- 
tion, components and the transistors 
and stepping switches used. Explana- 
tions are also given of the functions 
of the master and auxiliary scanner, 
ac converter, control unit and the re- 
mote readout. The fourth page is de- 
voted to full specifications of seven 
units. For copy write CUBIC CORP., 
5575 Kearny Villa Road, San Diego 
ll, Calif. 
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MAGNETIC MEMORY: A technical 
paper titled “The Magnetic Memory 
Switch or Madget Register Storage 
Device,” by H. J. McCreary, is now 
available. This paper describes a de- 
vice which selects an address for the 
storage of data, stores the data, se- 
lects address of stored data, and reads 
out stored data. All this is done by 
magnetic marking and magnetic read- 
out. The readout is indicated by elec- 
trical contacts on the tractively dis- 
placed detecting elements. For copy 
write AUTOMATIC ELECTRIC CoO., 
Northlake, Ill. 
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CURRENT PULSE AMPLIFIERS: 
Bulletin 57-A contains facts, specifica- 
tions and an illustration of models 
1070 and 1070A. These units, accord- 
ing to the two-page release, are noted 
for their high source impedance, lin- 
ear and exponential rise time control, 
positive or negative pulses at ground 
level, high frequency pulse resolution, 
exponential fall time control and am- 
plitude insensitive to duty factor. For 


copy write RESE ENGINEERING, 
731 Arch St., Philadelphia 6, Penna. 
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BUILDING BLOCKS: Fully transis- 
torized five megacycle digital com- 
puter circuits are described in this 
four-page, two-color brochure. Stand- 
ard signals, logical operations and cost 
are covered briefly and are accom- 
panied by illustrations and drawings. 
A summary of the characteristics of 
10 models and four accessories is pre- 
sented in chart form and a rundown 
of the main features of the units is 
included. For copy write DIGITAL 
EQUIPMENT CORP., Maynard, Mass 
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X-Y RECORDER: Catalog D-1 is dis- 
tinguished by its unusual size (2 in. x 
2% in.) and its varied content. Besides 
containing pictures of eight models 
and specs of the manufacturer's line 
of x-y recorders, it presents the same 
treatment of such instruments as a 
curve follower adaptor, a logarithmic 
converter, a tape translator, card 
punch units and many others. The 
accordion-type folder has 21 “pages.” 
For copy write F. L. MOSELEY CO., 
409 N. Fair Oaks, Pasadena, Calif. 
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ELECTRONIC RESEARCH: Cover- 
ed in this folder are the sponsors, pro- 
gram and scope of an endowed organ- 
ization dedicated to the advancement 
of science through the conduct and 
encouragement of research in the elec- 
tronics field. Individual technical sheets 
included in the folder, cover instru- 
mentation and control, computational 
research, electronic components, sys- 
tems engineering and many other sub- 
jects within the data processing field. 
For copy write BATTELLE MEMO- 
RIAL INSTITUTE, Columbus 1, Ohio. 
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RECONNAISSANCE 
DATA PROCESSING 


A new multi-phase program 
currently in progress at The 
Ramo-Wooldridge Corporation 
involves the development of an 
advanced system for the han- 
dling of reconnaissance infor- 
mation. This program provides 
unusual opportunities for engi- 
neers and scientists in research 
and development of systems 
and equipment for data dis- 
play, processing, storage, and 
retrieval. Significant advances 
in the state-of-the-art will be 
required to meet the over-all 
system specifications. 


Inquiries should be addressed 
to Mr. Wm. M. Harrison. 


The Ramo-Wooldridge 
Corporation 


5500 WEST EL SEGUNDO BOULEVARD 
LOS ANGELES 45, CALIFORNIA 
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HIGH SPEED TAPE READER: This 
six-page, fold-in type brochure pro- 
vides the highlights and illustrations 
of types TR2 and TR3. Besides listing 
special features and some specifica- 
tions, the release contains an account 
of the operational characteristics of 
the units. It quotes a maximum speed 
for the TR2 of 200 and for the TR3 
of 400 characters per second. For copy 
write FERRANTI, LTD., 30 Rocke- 
feller Plaza, New York 20, N. Y. 


Circle 216 on Reader Service Card. 


MINIATURE COMPONENTS: Cat- 
alog M-202 covers this company’s 
complete line of miniature electronic 
components. Included among the items 
shown are miniature and sub-minia- 
ture push button switches; test clip 
adapters for testing resistors, capaci- 


tors and other pigtail type components; 
and a new series of binding posts. The 
complete series of miniature rotary tap 
switches is also described. For copy 
write GRAYHILL, INC., 561 Hill- 
grove Ave., LaGrange, IIl. 


Circle 217 on Reader Service Card. 


MATHEMATICAL SERVICES: This 
brochure describes services offered by 
a firm which manufactures and mar- 
kets electronic equipment for high 
speed computation. These services 
consist of scientific computing, data 
reduction and consulting. The reader 
will be informed of the firm’s expe- 
rience in solving computation prob- 
lems. A brief outline of the general 
services offered and a short history of 
the company plus thumbnail sketches 
of personnel are presented. For copy 


NEW LITERATURE 


write COMPUTER CONTROL CO. 
INC., 2251 Barry Ave., Los Angeles 
64, Calif. 


Circle 218 on Reader Service Card. 


SWITCHING CIRCUITS: “High 
Speed Zener Switching Circuits,” an 
application bulletin giving detailed 
information on high speed electronic 
switching necessary for missile com- 
puters, ground control computers and 
industrial computers is available. It 
describes the operation of silicon junc- 
tion diodes about the zener or “ava- 
lanche breakdown” region. This per- 
mits diode switching at speeds of 
many magnitudes greater than those 
obtainable with zero bias point 
switching. For copy write HOFFMAN 
ELECTRONICS CORP., Semiconduc- 
tor Div., 930 Pitner, Evanston, Il. 


Circle 219 on Reader Service Card. 





CARL 





CEISS 


New Camera Microscope 
ULTRAPHOT II 


The revolutionary design of the ULTRAPHOT II 


is years ahead of existing equipment! 


Microscope, camera and exposure meter combined in one in- 
strument. Completely automatic shutter is activated by a photo- 
electric cell, computing exact exposure times and insuring 
correctly-exposed photomicrographs under even the most ad- 


verse conditions. 


By utilizing the Koehler principle, specimens can be observed 
and photographed in bright field, dark field and phase contrast 


as well as with incident light. 


A built-in moveable mirror system simulates bellows exten- 
sion up to 12 inches and permits gradual magnification change 


from 6.5X to 1700X. A 4x5-inch back allows also the use of 


available smaller sheet film adapters. 


GAL £ETSS, ar 


485 FIFTH AVENUE, NEW YORK 17, N. Y. 
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MADE IN WEST GERMANY 


Write for free, detailed specifications 














GUARANTEED 
UNINTERRUPTED 
REPAIR SERVICE 
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\ : 
Discussing the circuitry of this parametron computer are Evichi Goto (left), 
inventor of the system, and Dr. Hidetoshi Takahashi, the computer's design- 
er. The arithmetic circuit is at left, control circuit is right, and below is the 
vacuum tube amplifier for the indicators. 


IN JAPAN 


newest computer in operation 


Construction of one of the first digital computers to use new parametrons 
in its arithmetic and control units was completed in a Tokyo University 
Department of Physics laboratory and the computer is now in operation, 
according to Dr. Hidetoshi Takahashi, head of the laboratory. 

The main feature of this computer is that it uses no transistors, diodes, 
or vacuum tubes in its arithmetic and control units. Instead, the model 
uses 3,800 parametrons, a discovery of a 27-year old Tokyo University 
research assistant, Eiichi Goto. The result of his work has been called Ja- 
pan’s most important post-war scientific development. 

Dr. Takahashi claims that a parametron computer can be built for about 
one-half the cost of a conventional vacuum tube circuit computer and is 
well suited to a country of limited resources like Japan. Other important 
advantages are that tolerance is less rigid and the possibility of breakdown 
is remote, he s._/s, because there are no deterivrating or consumptive parts. 
Other claims are that no air-conditioning is needed, as operation is not 
affected by normal temperature changes; and power consumption is rela- 
tively low. 

In the parametron circuit a 2 megacycle alternating current input is 
supplied to the parametron and the phenomenon of parametric excitation 
causes spontaneous oscillation at 1 megacycle in the resonance circuit from 
which the output is taken. The selection depends on phase instead of am- 
plitude, so that even if there is an error in the input signal approaching 
plus or minus 90 degrees, the output will remain constant. This permits 
a wide latitude to input signals, making for a greater degree of reliability 
than in other circuits, it is claimed. 

The main drawback in the parametron system is its slow speed, between 
1/10 and 1/5 of vacuum tube speed, Goto estimates. The clock cycle in 
the pilot model is 100 micro-seconds, but the next model will be three 
times as fast, and improvement up to ten times is forecast for future mod- 
els. The high frequency power supply which is required is also considered 
a disadvantage. 

Plans now under discussion call for a prototype commercial model of the 
parametron computer to be built at Tokyo University by a subsidiary of 
Fuji Electric Company, one of Japan’s largest integrated electrical manu- 
facturers and another to be built by Yurin Electric Company, which is pres- 
ently operating Japan’s only computer service. (See DATAmation Abroad). 


Research & Engineering, May/June 1958 























COMPUTATION 
AND 
DATA REDUCTION 


Systems engineering for the Air 
Force Ballistic Missile Program 
requires the extensive utilization 
of high speed digital computers. 
Space Technology Laboratories 
has one of the largest and most 
advanced computing facilities in 
the nation, including two large- 
scale scientific digital computers, 
a 300- amplifier analog computer, 
a 30-channel analog-to-digital con- 
verter, and a specially designed 
data reduction center for analysis 
of telemetry. 

The development and solution of 
equations of missile electronics, 
structural analysis and system or 
equipment simulation provide op- 
portunities for project responsibil- 
ity and personal recognition. 
Several positions are now avail- 
able for individuals with degrees 
in mathematics, engineering, or 
physics and an interest in mathe- 
matical analysis, computer pro- 
gramming, or mechanical data 
handling. 


Inquiries regarding these 
openings are invited. 


SPACE TECHNOLOGY 
LABORATORIES 
A Division of 
The Ramo-Wooldridge Corporation 
5730 Arbor Vitae Street 
Los Angeles 45, California 
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COMPUTING 
ENGINEERS 


INTRODUCES 
; MODEL 


pc i 
| DIGITAL : 


APPLIED : 
MATHEMATICIANS [@ 


Het meen rmpee 


One of the latest additions to the field of data processing is Model 123 data 


CREATES 


COMPUTER PROGRAM &© 


MPORTANT GROWTH 


OPPORTUNITIES AT 


Republic now has on order 
an IBM Type 704 Computer 
scheduled for delivery in 
August of this year, and an 
IBM Type 709 for delivery 
in eighteen months. We have 
immediate openings for sev- 
eral Applied Mathematicians 
with extensive Digital Com- 
puter experience to assist in 
preparation for delivery of 
these computers, and to de- 
velop and maintain a smooth- 
running operation. 


If you are ready for the next 
important move and desire to 
work on challenging prob- 
lems in the design and de- 
velopment of Supersonic and 
Hypersonic Aircraft, Missiles 
and Satellites, Nuclear Reac- 
tors, and many other fields, 
write us today. Positions offer 
varying degrees of responsi- 
bility commensurate with your 
background and ability. 


Minimum three years experi- 
ence in digital computer pro- 
gramming, and large machine 
experience are essential re- 
quirements. 


Forward your resume in confidence to: 


NS = S “ 
“ 
6% 


| REPUBLIC AVIATION 


processing system developed and now available from the Systems Division 
of Beckman Instruments at Anaheim, California. 

This system handles 100 channels of information fed by transducers 
measuring pressure, velocity, flow, temperature, etc. It will scan all 100 
points in 60 seconds and log the information digitally on electric typewriters, 

Programming of the system is accomplished by pinboard. Operations such 
as scaling, zero off-set and off-normal alarm are set up on pinboards, allow- 
ing a great number of programming combinations. The pinboard also lends 
itself well to changes in operating parameters of the variables being meas- 
ured since a change in operating conditions can be easily made by changing 
pin locations. 

The 123 system is designed entirely around solid state components. Since 
reliability is a prime requisite in areas of system application, every com- 
ponent has been selected to guarantee stability and long life to the overall 
system, the manufacturer states. 

Applications for the 123 include chemical unit operations, refineries, 
reactors, power plants, airframe testing, or wherever data is to be recorded 
from multiple test points. The system is suited for continuous operation and 
includes upper and lower alarm settings for each channel to indicate off- 
normal conditions. 


Performance 


Channel Capacity 100 (98 signals plus one self-check- 


ing plus one time designation) 
ae ey err + 0.2% of full scale + 10 micro- 
volts + % digit digitalizing error 
Scan Rate ..0.55 seconds per channel 
Scan Period (100 Channels) 1 minute 
Input 
Signal Voltage 
Source to Ground 


10 mv to 0.2 v full scale 

Inputs grounded or floating. Max- 
imum signal to ground potential 
+ 10 V DC, 10 V AC 

Scaling, Zero Offset and 


Off-Normal Limits Pinboard programming. Individual 


programming for all 100 channels 

Readout 

Word Length 

Full Scale Digital Range 

Logging ...............+.+..+.+..+.+++Manual—on demand. Automatic—l, 
5, 10, 30, 60 or 120 minute inter- 
vals 
Electric typewriter 
Visual on all 100 channels. Audible 
alarm and typewriter print-out 


4 Digits 


Printing 
Off-Normal Indication 


General 


Mr. George R. Hickman 
a Engineering Employment Manager © - 
SIE FEMALE AVIATION 
FARMINGDALE, LONG ISLAND, NEW YORK 


115 + 10 V 60 cycle, single phase. 
Input 15 amps normal 

65° F to 80° F 

Blower provided 


Circle 13 on Reader Service Card. Circle 105 on Reader Service Card. 
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Service Requirements 


Operating Environment 


Cooling 
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